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I am told this issue is devoted to communications and 
databases. I happen to be one of those who feel that commu- 
nications will involve more and more microcomputers and will 
move from the office to the home. Today you can subscribe to 
CompuServe, Dow Jones, The Source, and some small local 
bulletin boards. Tomorrow the sky's the limit. 

Staying with today, if you are a TRS-80 owner who has 
never talked to a remote database, you are missing out on 
one of the real utilities of your computer. For example, both 
CompuServe and Dow Jones have encyclopedias online. 
Need information on bats? Call up either service, type in bat, 
and you will get every reference to bat in the encyclopedia,' 
and you can read the article you want. Remember, this is not 
just for the kids, this is a fine reference for everyone. 

Going on a trip? Dow Jones can tell you the weather and 
forecast around the U.S.A. And in a few months, the O.A.G. 
(Official Airline Guide) will start a new database service allow- 
ing you not only to get flight schedules but to get the most 
elusive data of all, air fares. In fact, they intend to let you ask 
for the cheapest way to get from point A to point B. Of course, 
you might be surprised by the results. I once found that to get 
from New York to Portland the cheapest way was to fly from 
N.Y. to Chicago to Dallas to Portland. 

The OAG is an ideal example of a database that needs to 
be available online rather than in the books they publish 
today. The reason is that they make about a million changes 
per month, so their book has errors the day it is printed. 

Of course, there are many other online things to do". To 
name just a few, there are games, news, sports, stock infor- 
mation, electronic mail, the special interest electronic mail 
groups that infest CompuServe, shopping services, elec- 
tronic banking, and, of course, C.B. (For the novice, C.B. on 
CompuServe works just like a citizens band radio except you 
are USA wide when you sign on.) 

What will be available in the future? Certainly learn at 
home and work at home will be major uses of the home 
computer connected to the telephone or cable line. Work at 
home is already being done by a few enlightened companies 
to help employees avoid long commutes. Online medical 
assistance could help save many lives in remote areas. How 
about online voting or car registration renewal or all the many 
other things that Uncle Sam makes us do by going to some 
building with indifferent employees and without parking. 

The possibilities are endless. If this has made you a little 
interested, why not go to your local Shack and get online 
yourself? We can demonstrate CompuServe or Dow Jones 
and let you cruise through the menus. We can also show you 
one of the largest online computer systems in America, the 
Radio Shack SOS system. 



SOS means store operating system, and it works 
with every one of the 4500 or so Radio Shack stores in 
America going online to Fort Worth every day using a stan- 
dard Model III and a direct connect modem. They send us 
the daily sales information, their payroll records, and mer- 
chandise orders. We send them inventory data and program 
updates. And all of this is fully automatic. 

All it takes for you to go online is a modem, an RS-232 
interface which is built in to most of our computers, and some 
Videotex software. The Videotex software includes the sign 
up information for CompuServe and Dow Jones and a free 
hour on each to get you started. I hope you don't think all this 
neat stuff is free? While not free, it's not very expensive. And it 
is popular, with Dow Jones now having about 60,000 sub- 
scribers and CompuServe about 36,000. 

And I would be remiss not to mention our newest online 
service, AgriStar. This is a fantastic service for the farmer or 
investor in farm products. If farming is a part of your life, come 
in for a demonstration. All computer centers and most rural 
Radio Shack stores can give you a real run through the power 
of AgriStar. 

You Model III disk owners might take a look at a new 
package, Videotex plus. I use this one at home every night as 
it supports our auto dial modem. All I do is put in my diskette, 
answer the date and time, and stand back. Videotex plus 
dials up Dow Jones, logs me in, asks for some quotes on 
stocks I follow, and then lets me check the news. I can store 
what I receive in RAM or save it to disk or print it. I can store 
call up routines for several different services, and I can define 
certain keys to send a message. This is really the no hassle 
way to communications. Model II owners, your version will 
be out soon. 

Of course, if you want the ultimate communicating com- 
puter, you need our new Model 100. It is featured elsewhere 
in this issue, but I do want to put in a proud pitch for what I 
believe is a breakthrough product. With a Model 100, you 
can move a cursor over a file name, press enter, and the 1 00 
will call a database with its auto dial modem, log you in, 
download the information you want, sign off, disconnect the 
phone line, and turn itself off! The information will be waiting in 
memory for you to see whenever you want. 

And the Model 100 is one of several reasons that my 
column has not been too regular lately. There are a bunch of 
other neat new products in the works, and I need to get back 
to work on them. 

Until next month (I hope). Ji 
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efforts to ensure that the programs we publish here work as 
specified, Radio Shack can not assume any liability for the 
accuracy either of the programs themselves or of the results 
provided by the programs. 

Further, while Microcomputer News is a product of Radio 
Shack, the programs and much of the information published 
here are not Radio Shack products, and as such can not be 
supported by our Computer Customer Service group, if you 
have questions about a program in the Microcomputer News, 
your first option is to write directly to the author of the program. 
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cases, will publish the answer in an up-coming issue of Micro- 
computer News. 

Trademark Credits 



CompuServe™ 

Dow Jones™ 

NEWS/RETRIEVAL 

Service® 

VisiCalc® 

Program Pak™ 

SCRIPSIT™ 

TRSDOS™ 



CompuServe, Inc. 



Contents: 

Bugs, Errors, and Fixes 

Color Computer 

EDTASM + (26-3250) 34 

Color Computer 

Color Computer ROM Version 1 .0 or 1 .1 6 

The Expressive, Expeditious, Exhilarating X-Pad by Paul Hoffman 44 

Computer Customer Service 5 

Data Bases and Communications For Starters 

Data Bases 

AgriStar : . 35 

AgriStar. America's Agricultural Information and Computing Network 
by Annette Zamberlin-Main 

Profile ,.'..-.., X 16 

The Nature of Associated Fields ... ;-, 

Education 

REKORD: A Data-Based Education Management System for Administrators, 

Counselors, and Special Programs Coordinators . -. 10 

General Interest Magazines 36 

Model I/III 

New Disk Videotex for the Model I/III by Annette Zamberlin-Main ..- 4 

Model 11/12 

ARCNET— Revisited • 7 

CPM PLUS and CBASIC for the TRS-80 Model II and Model 12 31 

Model 100 

TRS-80 Model 1 00 by Bruce Elliott . . ? 21 

Notes on Previous Newsletters . . .' 37 

February 1982 

Mailing List Files 
July/August 1982 

Asteroids 

Sieve of Eratosthenes 
September 1982 

General Electric ASCII Sequential Files 
October 1982 

Hex to Decimal 

Loadcopy and Loaddata 

Mailing Labels on the CoCo 
November 1982 

Printing Titles 

Pocket Computer 

PC-2 Assembly Language-Part 2 by Bruce Elliott 39 

Peripherals 

The DC-1200— A 1200 Baud Modem by Linda Miller 33 

The FP-215— A Super Plotter by Linda Miller 14 

New Printer Protocol — Information for Printer Driver Authors 

by Linda Miller 12 

View from the 7th Floor by Jon Shirley 2 



Prices shown in TRS-80 MICROCOMPUTER NEWS are in U.S. Funds. 



Dow Jones & Co., 
VisiCorp, Inc. 
Tandy Corporation 
Tandy Corporation 
Tandy Corporation 
TRS-80® Tandy Corporation 



TRS-80 Microcomputer News, April 1983 



New Disk Videotex for the 
I/III 




by Annette Zamberlin-Main 



Back when I first started in this business, about a year 
ago, I found that logging-on to any of the commercial data 
bases offered by Radio Shack, with my Model III, was a bit of 
a chore. But being the young neophyte that I was, I dutifully 
went through my log-in routines and was able, after a period 
of time, to get on-line with a steadily increasing amount of 
ease. 

The TRS-80 Model I/III Disk Videotex system is easy to 
use, yet provides a high level of versatility. The whole idea 
here is the efficient and flexible handling of information. 

There are three major modules in the Videotex system: 

VIDTEX A general purpose communication program, 
for use with most information services and host computer 
systems. This module is used to set your system up for a 
particular host and then perform the communications func- 
tion. A special set of function keys (the "Control" and "Meta" 
keys) allow you complete communications control and pro- 
vide the flexibility necessary to utilize a variety of host 
systems. 

A special feature of VI DTEX is that it allows you to use the 
computer's memory, or RAM buffer, for information retrieval. 
Information can be saved, printed, or stored on diskette for 
later reference or editing. 

VIDTEX S If you subscribe to a "Store and Forward" 
information service, you can save on connect time by utilizing 
the Advanced Storage Mode option of Videotex. This module 
allows you to load a program, select your menu choice, log- 
on to the service, and receive and store up to 48 pages of text 
on a 48K system or up to 28 pages of text on a 32K system; 

VIDEDT The preparation of Auto Log On and Auto Dial 
procedures can be accomplished with this module. 

Let's take a short walk through the package to see how it 
works. 

My main components in this tour are a 48K 2-Disk 
Model III (26-1 066), Modem I (26-1 1 72), telephone (43-340), 
and the Videotex package (26-2225). 

After the initial power-up procedure and at TRSDOS 
Ready type: 

VIDTEX (ENTER) 

A screen should appear with the appropriate copyright 
information and just below it, 

**Data Carrier Lost!** 

My next procedure would be to manually dial the local 
access number of the data base, and after receiving a high 
pitched tone, flip my modem switch to ORIG. 

The screen should now read, 

**Data Carrier Restored!** 

If I had chosen to do so, I could have created an auto dial 
program (for an auto dial modem) and/or an auto log on 



procedure with the VIDEDT module before going into the 
VIDTEX module. 

And that's it! I would next go through the standard log-on 
procedures for the data base. 

I may utilize a whole spectrum of options, called Meta 
functions, to control the VIDTEX module. For example, I can 
open a RAM buffer, save a RAM buffer to disk, and turn my 
printer on or off. 

To execute a Meta function, simply hold down the <T> 
key and press the key corresponding to the function you 
want. The Meta key functions are: 



Local Control 

B Break Words 

E Enable Clean 

N Narrow 

R Printer On 

T Printer Off 

WWide 

* Print Screen 



Miscellaneous 

A Abort 

F Function Keys 

H Help 

I Init Auto Dial 

M Menu 

Q Query Status 

X Exit 



CLEAR Clear Screen 



RAM Buffer 

C Close 

D Display 

G Get Screen 

L Load 

O Open 

P Print 

SSave 

U Unedited Save 

V Transmit 

Y Transmit W/Prompt 
Z Zero 



CHANGING THE DEFAULTS 

VIDTEX sets the communication hardware to the follow- 
ing settings: 

Baud rate: 300 

Data bits: 8 

Stop bits: 1 

Parity: None 

If you find that you need to change any of these settings, 
or a few additional ones such as LOG ON TIMER, LOG ON 
RETRY, LOG ON DEFAULT DRIVE, DUPLEX or XON/XOFF 
SUPPORT, the Meta-Q function is designed with just this in 
mind. By typing <t> Q, you are given a menu which will 
prompt you for the items you wished changed. The first three 
settings are changed with hexadecimal values. The software 
documentation should also be consulted at this time for fur- 
ther discussions on the above settings. 

SCRIPSIT AND VISICALC 

If you have SCRIPSIT or SuperSCRIPSIT software, you 
can work with the Videotex RAM buffer contents that were 
previously saved on a TRSDOS disk file. Both the 1-Disk 
system or 2-Disk system have this capability. 

(Continued on Page 6) 
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The words data base have a host of different meanings 
depending on the user and application. The meanings range 
from an integrated system of software accessing a large 
common data area to a small computer with a limited scope 
of information. The element which all data bases have in 
common is that programs can access multiple stores of data 
and information. This information is called a data base. Since 
this issue of the TRS-80 Microcomputer News is devoted to 
Communications/Data Bases, the focus of this article will be 
to explain various data bases and give you an idea of where 
to start if you wish to access one. 

The information on a data base can encompass every- 
thing from games to mailing lists and from programs to a chat 
mode with the system operator. These data bases will fall 
into three broad categories: commercial, business, and 
recreational. 

The Commercial data base is usually a large collection of 
programs, data, or information services which allow the mi- 
crocomputer user to perform beyond the scope of a micro- 
computer. A commercial data base differs from other data 
bases, in so much as its users will be charged per minute of 
use. The price of the service is worth it, if you consider what 
can be done on the large information data bases. 

CompuServe is possibly the best known of all the com- 
mercial data bases. It is a data base which will allow the user 
almost unlimited access to information. For example, 
CompuServe has a news service for information on current 
events, weather, electronic mail, games, services for special 
interest groups, stock quotes, an upload section, and much 
more. It will also allow users to create their own programs 
using various languages (COBOL, BASIC, FORTRAN, etc.). 
This is just a sample of what is available through 
CompuServe. For further information and a demonstration 
contact a local Radio Shack Computer Center. 

Dow Jones is another well known commercial informa- 
tion data base. It provides users with up-to-date information 
on the stock market. The service updates the information on 
common and preferred stocks, corporate and foreign bonds, 
mutual funds and options, plus selected U.S. treasury issues 
traded on popular exchanges. This information is updated 
every 15 minutes to make sure the user receives current 
information. 

A third commercial data base is Westlaw; this is a service 
operated by West Publications Inc. which provides informa- 
tion to the legal profession. The service consists of a large 
library of federal and state laws plus access to the U.S. Code 
and the Code of Federal Regulations. This is an invaluable 
research tool to a law firm. It will save hours of searching thru 
law books for information. 

The foregoing is but a small representation of the num- 
ber of commercial data bases available. There is a growing 



number of services which offer everything from mailing lists 
for retail purposes to computer time sharing for the enhance- 
ment of your micro. 

Another type of information data base is set up for a 
specific type of business purpose. There is an unlimited array 
of data base designs which can be accessed with a TRS-80 
microcomputer. The reason for setting up and accessing a 
business data base is twofold. First, it allows the Host com- 
puter to off-load small, local jobs to the microcomputer, and, 
second, it allows the microcomputer to take advantage of 
expanded memory capabilities on the host. For example, the 
microcomputer could do jobs such as accounts payable and 
accounts receivable for the local office or a mailing list for 
local customers. Plus, the microcomputer can do word pro- 
cessing and keep track of information which is unique to a 
particular office or region. Then, when the storage and mem- 
ory of a mainframe is needed for something like company- 
wide planning or a job which encompasses the entire 
company, the power of the mainframe is there. Furthermore, 
the manager of a remote location may keep a smaller data 
base on the microcomputer plus receive large blocks of 
important data from the mainframe. This will give the user 
more timely information and allow greater control of the local 
office. 

Consider what a good business data bases will do. As an 
example, a large retail company could use it for recording 
daily transactions. During the working day information is 
entered into a microcomputer at the local stores. This infor- 
mation might include employee time calculations, inventory 
decrease from sales, and the daily sales summary. Then, 
during the middle of the night, the mainframe at the home 
office (anywhere in the world) calls the microcomputer. The 
microcomputer transmits the information to the home office; 
the weekly stock order is placed, the daily time for the em- 
ployees is entered, and the sales summary is computed. The 
store then receives back price changes, electronic mail, and 
inventory activity for the month. All this is done in just a few 
minutes. It allows the use of a mainframe to do computing not 
possible or practical on a microcomputer while minimizing 
the expensive price tag of a mainframe. 

The last type of data bases is the recreational or personal 
data bases. This is a data base that is created by a local user 
or microcomputer club for the enjoyment of the operator, and 
any microcomputer user which might access the system. 
Most of these small data bases are free to the user and offer 
an almost unlimited amount of enjoyment and information to 
fit any personality from matchmakers to byte heads. There is 
a multitude of information at your finger tips. To find one of 
these data bases which are accessible from most major cities 
look in any microcomputer magazine. Also, once you get on 
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a local data base, you can use it for referrals to other data 
bases across the U.S. 

Now that you know what to expect from various data 
bases, I'll try to explain how they are accessed. The first thing 
you need is an RS-232 port on your TRS-80 microcomputer 
(Model I users can use the cassette port with special soft- 
ware). The Model II and Model 16 have two RS-232 ports, 
while the Model I and the Model III have one. (The RS-232 
port is an option on the Model I and Model III) Next, you need 
software to operate your system, and, depending on your 
application, the software will differ greatly. Large commercial 
data bases will usually have software which will run on your 
microcomputer. The Radio Shack software called Videotex is 
for CompuServe and Dow Jones, and the Westlaw software 
will allow you to contact the West Publication's data base. If 
there is no application software for your data bases, you may 
use a terminal program such as Radio Shack's communica- 
tion package (26-1149) for Model I and III or the terminal 
program which comes with TRSDOS on a Model II and 1 6. If 
you're not sure of the software requirements, contact a repre- 
sentative at your local Radio Shack Computer Center. 

Once you have the software, you must determine the 
communication parameters. You must know the baud rate, 
the word length, the parity, and the number of stop bits of the 
system you are going to access. This information can be 
obtained from the data bases you wish to contact. (The most 
popular settings are 300 baud, 8 bit word, even parity, and 
one stop bit or 300 baud, 8 bit word, no parity, and one stop 
bit). 

In order to make one computer communicate with an- 
other computer over telephone lines, a modem is necessary. 
Modems differ widely; there is a wide range of speeds and 
options. They all, however, perform the same function. They 
take an electrical pulse from the computer, change it to an 
audible signal which can be transmitted through the phone 
lines and change it back again on the other end. In order to 
determine which one will fit your needs, you should contact 
your computer representative. 

That is about all that you need to know to start contacting 
data bases. They offer everything from general information, 
to high speed business communications and from off loading 
large programs, to meeting other users through the local 
bulletin boards. Further, microcomputers used in conjunction 
with data bases will open up a new world of mainframe power 
at microcomputer prices. If you try it, or at least see a demon- 
stration, you will be amazed at the world of information it will 
open up. JD. 

VlCJeOteXt (FromPage4) 

If you have VisiCalc software, you may receive VisiCalc 
data into your buffer and save it to disk. You can edit this file 
using SCRIPSIT or SuperSCRIPSIT prior to loading into 
VisiCalc. 

In the SCRIPSIT, SuperSCRIPSIT, and VisiCalc cases you 
should consult the Videotex documentation for further details 
as well as your SCRIPSIT Reference Manual and VisiCalc 
User's Guide. 

CONCLUSION 

The Videotex Model I/III package is much more versatile 
than many of its predecessors. Is it time for a new Videotex 
package in your Model I or Ill's life? Perhaps this is the one. 



Color Computer ROM 
Version 1.0 or 1.1? 

by Linda Miller 

How do I tell which version of the Color BASIC ROM I 
have in my machine? I upgraded to 32K with Extended Color 
BASIC and the screen says Extended Color BASIC 1 ,0. What 
happened to the 1.1 version of ROM I thought I was getting? 

Questions like these are indicative of the confusion that 
still exists concerning what the version number displayed on 
the Color Computer screen means. 

IN REVIEW 

Maybe some of the misconceptions can be cleared up 
by taking a quick look at the brief (but colorful!) history of the 
TRS-80 Color Computer. The first Color Computers on the 
market came with Color BASIC ROM version 1 .0. When the 
32K upgrade became available, all upgrades to 32K done by 
authorized Radio Shack service departments included, as 
part of the 32K upgrade, version 1.1 of the Color BASIC 
ROM. The 1.1 ROM was necessary because version 1.0 was 
not capable of addressing the full 32K of memory. Therefore, 
all Color Computers which have the Radio Shack installed 
32K upgrade will have the 1.1 version of ROM. Later, the 
1.1 ROM was installed in all newly manufactured Color 
Computers. 

LANGUAGE VERSION NUMBER? 

So far only two Color Computer ROMs, Color BASIC 1 .0 
and 1.1, have been discussed. There are two additional 
ROMs for the Color Computer, which you may have—the 
Extended Color BASIC ROM and the Disk BASIC ROM. 
Extended Color BASIC ROM is version 1 .0. After Extended 
Color BASIC is installed, the ROM version number that will be 
displayed on the screen is 1 .0, even if the version of Color 
BASIC ROM in the machine is version 1.1. The current ver- 
sion of Disk BASIC ROM is 1 .0, so if the computer has been 
upgraded to disk, then the screen will display 1 .0. which is the 
Disk BASIC ROM version. The version number that is dis- 
played on the screen is the version number of the highest 
level language in the computer, NOT the Color BASIC ROM 
version number. 

Language ROM Version 

Color BASIC 1.0 

Color BASIC 1.1 

Extended Color BASIC 1 .0 

Disk Color BASIC 1.0 

HOW CAN YOU TELL WHAT YOU HAVE? 

If you're not sure which version of the Color BASIC ROM 
you have (maybe you've upgraded to Extended Color BASIC 
in a 16K machine), here are two ways to find out. 

The first method is to type PRINT PEEK(41301) 
( E N T ERl . The computer will return the number 48 indi- 
cating a 1.0 ROM or the number 49 for the 1.1 ROM. 

Alternately, type EXEC 41 1 75 CENTER ). This proce- 
dure returns the message COLOR BASIC 1.1 or COLOR. 
BASIC 1 .0 depending on the version of ROM in the computer. 
It is recommended that the computer should be reset after 
using this method. Jt3 
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RCN ET — Revisited 

Editor's note: This article is a revised reprint of an 
article which originally appeared in the November 1981 
Microcomputer News. 

Tandy will utilize the Datapoint ARCNET (Attached 
Resource Computer NETwork) protocols— and a new 
Datapoint LSI circuit network interface component— to pro- 
vide high speed, very low cost common data base and 
peripheral systems using common-resource networking. 
Datapoint developed ARCNET as a part of its highly reliable, 
field proven ARC system, in use since 1977. 

The network is built from four relatively inexpensive hard- 
ware components— thanks to Datapoint's LSI design. First, 
the ARCNET interface card is needed in each computer on 
the network to enable it to communicate with the network— 
this card installs in existing card slots in the rear of the 
MODEL 11/12. The card, 26-6501, retails for $399.00 (not 
including required installation) and includes the sofware 
needed to run an application processor. For your file proces- 
sors, you need the ARCNET Interface card (26-6501 ) and the 
file processor software. The file processor software (26-6502 
$499.00) is a one-time purchase for your ARCNET system. 
These prices are substantially less than competitive network 
offerings. 

If you are using Model lis in your ARCNET system, you 
may need to add a 16K memory board (26-6503 $189.00 
plus required installation) to the Model lis. This 1 6K board is 
NOT needed if the individual Model II has the VisiCalc 64K 
memory board (26-4105), has a Model II hard-disk interface 
installed, or has a Model 16 upgrade installed. This 16K 
memory board is not required for Model 12s. 

The second element is coaxial cable which you buy by 
the foot to meet your needs. Radio Shack has the following 
cables to meet your needs: 

A 20-foot cable for $1 5.95 (26-651 0) 

50-foot cable for $24.95 (26-651 1) 

100-foot cable for $39.95 (26-6512) 

or you can buy cable by the foot (26-6513 $0.21 /foot) 

Third, you need a junction box or port hub for up to four 
processors. This "passive hub" or junction box is stock num- 
ber 26-6504 and retails for $79.00. 

Fourth, for larger systems and distances, an active junc- 
tion box or port hub that will cost $995.00 (26-6508) and is 
designed to support eight terminals. 

Literally, this is all you need to simply plug TRS-80s 
together. In fact, you can just keep on plugging until you have 
up to 255 processors in the system. A very big computer 
resource from very small computers. 

The ARCNET operates at 2.5 million bits per second so 
that it is transparent to the user, i.e., the user normally does 
not know that anyone else is on the network. From a technical 
viewpoint the ARCNET local network for Tandy products is 
identical to the Datapoint network component of ARC. The 
interface card installed in the TRS-80 MODEL 11/12 uses the 
same LSI, the active and passive hubs are the same, as is the 
cable. The software is very similar but has been configured to 
operate with our standard TRSDOS disk operating system to 
provide software compatibility with existing MODEL 11/12 
software and hardware. 

ARCNET will permit multiple TRS-80 MODEL II/1 2 com- 
puters, and future TRS-80 computers, to be linked into effec- 



tively large scale networks or systems never before possible 
with personal computers. In fact, ARCNET is the lowest cost 
network implementation for the office of the future. The owner 
of a TRS-80 MODEL II/1 2 does not obsolete his investment. 
His existing MODEL II/12's are easily modifiable to become 
part of the network. 

Lets trace how a typical TRS-80 user could grow using 
ARCNET Many TRS-80 users are now doing their account- 
ing on a floppy disk based TRS-80 MODEL II/1 2 system with 
a printer. 

1 ACCOUNTING DEPARTMENT 




This requires a sizeable quantity of floppy disks to 
change programs and to store data. By adding our new 12 
megabyte hard disk, a single MODEL 11/12 can operate all 
the standard accounting functions of General Ledger, 
Accounts Receivable and Payable, and Payroll without the 
need for this quantity 

2 ACCOUNTING DEPARTMENT 




GENERAL LEDGER 
ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 
PAYROLL 



of floppy diskettes. As the business grows, however, the time 
required to enter all the data will exceed the capability of 
one operator at one keyboard. Today, while a second 
MODEL 11/12 could be added, that would not be a good 
solution as the data files on the hard disk and the printer could 
not be shared by both computers. 

The solution is ARCNET. By installing an ARCNET inter- 
face board in the existing TRS-80, it becomes a file processor 
and by adding two more TRS-80s as applications proces- 
sors, a low cost interconnection hub and some cable we have 
a starter ARCNET system. 

3 ACCOUNTING DEPARTMENT 






APPLICATIONS 
PROCESSOR 



APPLICATIONS 
PROCESSOR 



' ACCOUNTS PAYABLE 
• GENERAL LEDGER 



FILE PROCESSOR 



The accounting tasks will now be split between the two 
applications processors, each of which is a TRS-80 computer 
running its own program but sharing the hard disk files and 
the printer. The accounting department has now doubled 
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its processing ability at a cost significantly less than 
adding another entire TRS-80 system and without any 
reprogramming. 

Since ARCNET can be reconfigured by the user at any 
time by plugging in another TRS-80, as you exceed the 
capacity of this network you can simply add another TRS-80 
application processor or file processor. 

In concept and operation ARCNET is very similar to 
Ethernet, but, unlike Ethernet, ARCNET is based on a 
proven, reliable technique with over four years of field opera- 
tion. Today, adding one computer to an Ethernet system 
would cost 3 to 5 times the cost of the same addition to 
ARCNET We selected the ARCNET local network because of 
its proven ability to handle large business networked applica- 
tions using hundreds of processors. 

Our small business, who happens to be a Widget distrib- 
utor, now decides that accounting is under control and it's 
time to get the inventory on the computer. 



The additional equipment was added without down time as 
any unit in the ARCNET system can be added or removed 
without affecting the system. And since the TRS-80s in the 
system are interchangeable, the loss of any one unit for 
service does not affect the ability of the system to operate. '■■ 
Perhaps most important of all, this growth has been accom- 
plished without rewriting any software. The system, as 
shown, has 5 independent applications processors which 
can not only be used for the specific applications shown but 
can be used interchangeably for any of the applications 
shown when required. There is about 24 megabytes of disk 
storage which can be increased to 96 megabytes without 
adding any additional file processors, and there are two 60 
line per minute printers. 

Let's go back to our original starter TRS-80 system, but 
now it is in an office of a large corporation as a word proces- 
sor. The hard disk is the same, but the printer is a letter quality 
daisy wheel. 
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FILE PROCESSOR 



By plugging in one more MODEL 11/12 our distributor 
adds order entry/inventory control. At this point the total cost 
of this system is still less than $20,000. As the widget business 
thrives, more TRS-80 work stations are needed to handle the 
increased order volume. Two more TRS-80s can be added to 
the network, but by now the size of the files and the printing 
volume pass the ability of the original file processor. Another 
TRS-80 file processor with hard disk and printer are also 
added, and our final configuration looks like this. 

ACCOUNTING DEPARTMENT 
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RECEIVABLE 
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APPLICATIONS 
PROCESSOR 



FILE PROCESSOR 
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FILE PROCESSOR 



The widget distributor system has grown from a $1 0,000 
system to about a $45,000 system in easy, affordable steps. 




WORD 
PROCESSING 



Typically word processing is very keyboard intensive 
with only light duty printing. By going to an ARCNET local 
network, additional secretaries can have TRS-80 work- 
stations and share the same daisy wheel printer which can be 
equipped with an automatic paper sheet feeder. 

ADMINISTRATIVE OFFICE 






APPLICATIONS 
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APPLICATIONS 
PROCESSOR 



■ WORD PROCESSING 



FILE PROCESSOR 



Another application which could be used on this network 
is electronic filing which would be available to all the TRS-80 
workstations. Again we have the software today to support 
these applications, and both our word processing and elec- 
tronic filing software include a high degree of security to 
prevent unauthorized access. Clearly TRS-80 and ARCNET 
can now be integral components of the office of the future. 

Just as with our widget distributor, this office system can 
grow as requirements change, and a typical growth pattern 
would be to add a second file processor as the number of 
workstations increase, but this time a high speed dot matrix 
printer is added to produce draft documents to leave the 
letter quality printer free to produce final documents. 

In the system shown, five workstations share the \o 
sources of the two hard disks and the two printers. Of course, 
additional workstations can be added at any time. 
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If this office was not in a large company but was the office 
of our widget distributor, the two systems could be connected 
into one network for only the cost of the cable. 

9 ACCOUNTING DEPARTMENT 
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The entire company now has a network with a common 
database accessible to all users but with security restrictions 
as needed. To make use of this database, let's go one more 
step and add two more TRS-80 workstations for the sales 
manager and president. 

These stations can operate our sales analysis program 
which can query both the order entry and the accounts 
receivable data bases to provide customer, salesman, or 
product sales results. They make the power of VisiCalc availa- 
ble to the manager for forecasting and planning as well as 
making word processing available to ease writing of 
the keynote speech for the annual convention of widget 
distributors. 
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To sum up the advantages of ARCNET: 

• It gives both our existing base of TRS-80 
owners as well as new buyers a clear path 
to expand as their needs dictate without 
obsoleting of present software or hardware 
and with the assurance that our future 
hardware and software will be compatible. 

• It provides a common data base to all users, 
allowing implementation of sophisticated 
software to help managers monitor their 
business. 

• It provides more computing power than is 
possible with a minicomputer of similar 
cost. 

• It provides system redundancy since the 
failure of any one unit will not halt 
operations. 

• It can be installed at a low cost, yet its 
high-speed, reliable operation is already 
well proven. 

• And most important it provides an easy 
growth path to a large powerful data 
processing system in affordable steps. 

In the decade of the 80's, networking of computers will 
become commonplace. We believe the Datapoint network- 
ing experience has resulted in a reliably proven, low cost 
networking system which will speed the implementation of 
networks into common use. Therefore, we will implement 
ARCNET in some of our future product offerings which im- 
plies a high degree of compatibility between these future 
products and the TRS-80 MODEL 11/12. M 
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Education 



REKORD: A Data-Based Educatioi 
Management System for 
Administrators, Counselors, and 
Special Programs Coordinators 



REKORD (pronounced "ri-kord") is a data-based educa- 
tion management system that was developed for 
Radio Shack by the Psychological Corporation, a Division of 
Harcourt, Brace, Jovanovich Publishers. Three different 
packages, designed for different record-keeping needs, are 
available for use with the 48K Model III disk system. One 
version is for the school administrator; another is for the 
specialist in guidance and counseling, and the third is for the 
coordinator of special programs. 

STRUCTURE OF THE REKORD SYSTEM 

REKORD lets you file student data, print out student and 
school records, and generate reports. Each version of 
REKORD is a menu-driven system that lets you set up a data 
management system to meet your own specifications. The 
table below lists the ten data categories available in each 
version: 



Administrative 


Guidance & 
Counseling 


Special Programs 


PERSONAL 


PERSONAL 


PERSONAL 


EMERGENCY 


CLASS 


EMERGENCY 


CONTACTS 


SCHEDULE 


CONTACTS 


MEDICAL 


ACADEMIC 


MEDICAL 


SOCIAL 


PSYCHOLOGICAL 


CLASS 




EVALUATION 


SCHEDULE 


FINANCIAL AID 


COUNSELING 


PLACEMENT AND 




CONTACT 


SERVICES 


CLASS 


CAREER 


ASSESSMENT 


SCHEDULES 






FATHER 


MEDICAL 


IEP INFORMATION 


MOTHER 


SOCIAL 


PERFORMANCE 


GUARDIAN 


FATHER 


MOTHER 


SIBLINGS 


MOTHER 


FATHER 



Each of these ten categories is subdivided into detailed 
"descriptors," making a total of about 100 data fields availa- 
ble for each version of REKORD. The program also allows 
you to type in custom descriptors to create data fields that 
meet your school's particular needs. 

USING REKORD TO SET UP A DATA BASE 

Let's look at how you'd go about setting up a data base 
using the Administrator's version of REKORD. 

Once the program is loaded and running, you'll see the 
main REKORD menu as shown in Photo 1. 



REKORD MENU 

1. In it it lilt 

2. Create 

3. Inquire 

4. Update 

5. telfte 

6. Fomt 

7. Rtport 

8. End 

Voir sttetion (1-8) ? 



Photo 1. REKORD Main Menu 

Option 1 , "Initialize," lets you set up the structure of your 
data management system. Selecting option 1 brings to the 
screen a list of the ten descriptor categories available for your 
system. 



DESCRIPTOR CATEGORIES 



V Personal 

Emergency Contacts 

' Hedical 
Social „, 
Financial Aid 
Class Schedule 
Father 
Hother 
6uardian 
Siblings 

Press T to include category or 'N' to skip c* 



Photo 2. The Ten Descriptor Categories 

You select which categories you will include and which 
you will omit by typing "Y" for "YES" or "N" for "NO" beside 
each category. 
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Next, you'll see a list of descriptors for the "Personal" 
category— the first category that was on the list. Including/the 
student's name as a field in the data base is required, but all 
other fields are optional: 



Standard descriptors for 'Personal' category: 



Last Name 


First Nam, H.I. 


Student Nuafcer 


Street Address 


City 


State & Zip Code 


Phone 


Date of Birth 


Place of Birth 


Sex 


Ethnicity 


Language 


Entry Date 


Left Date 


Reason Left 


Graduation Date 


Homeroom 


Counselor 


Previous School 


Transcript 


SPA 


Reading Score 


Hath Score 


Hin. Competency 


SftT - V 


SftT-H 





Please press the (ENTER) key to continue 



Photo 3. The Descriptor List 

Once you have reviewed the descriptors and pressed 
< ENTER) to continue, the screen clears, and the computer 
presents these descriptors one at a time. You type "Y" to 
include or "N" to omit each descriptor as it is displayed. (If 
you want to have the complete list of descriptors in a category 
in front of you as you work, you'll find a list in the reference 
section of the user's manual for that version of REKORD.) 

Once you have selected descriptors from the list, you'll 
see the question, "Do you have any custom descriptors for 
this category (Y/N)?" If you answer with "Y," you'll be able to 
enter as many as thirteen custom descriptors of up to eigh- 
teen characters each. (For example, you might want to add a 
space for license plate numbers, if there are students who 
drive to school and park on campus, or you might find it 
useful to add descriptors related to students' after-school 
employment.) 

Once custom descriptors have been selected, the com- 
puter will display all descriptors and ask you to confirm that 
they are all correct. The structure of the "Personal" category 
of your file will then be written to the diskette, and you'll repeat 
the process for the other categories you selected. 






REKORD MENU 



llfflfci ;;•' ■ ■ 


1. Initialize 


8.^imki;.; 


2. Crtitt 




3. Inquire 




4. Ifrdttt 




5. klttt 




6. Fomt 


■ ■ ■ .■ ■.■■■ t 


7. Report 




8. End 



Voir selection -8) ? 



When you have selected descriptors for all of the catego- 
ries you are using, you'll see a message telling you that the 
system is now ready for you to use and telling you how many 
student records can be stored on the diskette. The number of 
student records that can be stored on one diskette depends 
on the number of descriptors you selected. For example, a 
file with 5 descriptors will hold 600 student records; with 15 
descriptors a file will hold 200 student records, and a file with 
40 descriptors will hold 75 student records. The REKORD 
user's manual contains hints for organizing your data when 
using more than one diskette. 

Once you've set up your file system, you can start using 
the other options on the main REKORD menu shown again in 
Photo 4. 

Option 2, "Create," lets you enter student data for the 
descriptors you chose. "Create" also lets you review the data 
for accuracy, edit data to correct mistakes, and store the data 
in the form of a permanent file. 

Option 3, "Inquire," lets you find and display complete 
information about any student in your file. Option 4, 
"Update," enables you to selectively change the data in any 
student record, while option 5, "Delete," lets you erase an 
entire student record from your file. 

Options 6 and 7, "Format" and "Report," are used to- 
gether to organize and print out reports. "Format" lets you 
specify which descriptors you want to include in the report 
and then save the report format. For example, you might 
want to design a report format called "READ" that would 
include First Name, Last Name, Middle Initial, Student Num- 
ber, Sex, Graduation Date, and Reading Score. Within the 
" Format" option, you can also examine existing formats, print 
existing formats, or delete existing formats. 

"Report" lets you print out a report in any format that you 
designed using the "Format" option. You can even choose to 
include only data in a particular range—for example, for a 
report based on the "READ" report format, you might include 
only students whose reading scores were between 75% and 
100%. You can also select the sort field for the report and 
specify whether you want information printed in ascending or 
descending order based on that sort field. 

The user's manual for each version of REKORD guides 
you through a step-by-step demonstration of the program's 
options, using sample data. The detailed Reference Section 
in the user's manual provides checklists for planning your 
REKORD system and permanent record sheets for noting 
duplicate student names, abbreviations, and so on. The Ref- 
erence Section also includes a summary of the features of 
each program option. 

Catalog numbers for the three versions of REKORD are 
as follows: Administrator's Version (26-2725), Counselor's 
Version (26-2726), and Special Programs Version (26-2727). 
Each version is listed at $499.00, although prices may vary at 
individual stores and dealers. 

For more information about how your school can benefit 
by using REKORD, contact your local Radio Shack store or 
Computer Center, or contact the Radio Shack Regional Edu- 
cational Sales Coordinator for your area. Radio Shack has a 
team of 23 Coordinators around the country to help schools 
and districts meet their computing needs. J3 



Photo 4. The Main Menu Options 
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New Printer Protocol-In 
for Printer Driver Autho 




by Linda Miller 



Radio Shack printer protocol definition has previously 
made it impossible to determine when a printer was physi- 
cally attached to the computer. Whether the printer was busy 
printing, attached but turned off, or just not there, it all looked 
the same to the TRSDOS printer driver. The information in this 
article is provided for the benefit of those who will be writing 
their own printer drivers. 

THE PROBLEM AS IT EXISTS 

In earlier Radio Shack printers— Those without the DMP 
or DWP prefix in their names— the following printer status 
lines are used to inform the computer of the printer status. 








ACK (Active low)— This line indicates that the printer is no 
longer busy. 

BUSY (Active high)— This line indicates that the printer is 
busy and cannot accept a character to be printed due to 
any of the following conditions. 

Printer is busy printing. 

The printer has not been initialized. 

The printer is off line. 

The printer is in an error state. 

There is a ribbon fault. 

The printer cover is open. 
PE (Active high)— This line indicates that the printer is out 
of paper. 

SELECT (Active high)— This line goes high to indicate 
that the printer is on line. It goes low when the printer is off 
line. 

FAULT (Active low)— This line indicates a printer error 
condition or a ribbon fault state. 



Historically, TRS-80 printer drivers have been driven by 
BUSY. 

Since BUSY is an activ e high signal, if the printer is busy 
then BUSY i s high. FAULT is active low, so, if a fault condition 
exist s, then FAULT is low. When there is no error condition, 
then FAULT is high meaning everything is fine, and the printer 
is legitimately busy. So the computer waits until the printer is 
no longer busy before sending the next character. A problem 
arises when, for some reason, the printer is disconnected 
from the CPU, turned off, etc. Then BUSY floats high telling 
the comp uter tha t the printer is busy. The printer looks busy, 
but since FAULT remains high in a "no fault" condition, the 
printer can look busy forever, and the computer is left in a 
infinite loop waiting for the printer to become "un-busy." 

In the Model I, the only solution has been to reset the 
computer and start over (a solution with obvious drawbacks). 
Things have improved in the Model III where the 
( B RE A K ) key can be used to break out of the infinite 
loop. 

The Model II fBRE AK) key can be used to break out 
of the loop, b ut another problem arises when the Model II 
(BREAK) key has been disabled by software so the user 
cannot break out of the loop. The Model II could find itself in 
an endless loop "thinking" that the printer was busy printing, 
when in fact an error condition existed. To eliminate this fatal 
endless loop, the Model II driver has a time out loop so if the 
printer is busy too long then the computer generates an error. 

Dropping out of the program with an I/O error has been a 
problem in Model II COBOL programs which use the stand- 
ard TRSDOS printer drivers. If the software has no error 
trapping to control the error, then when the Model II printer 
driver time out loop is completed, the computer drops out of 
the program, gives an I/O error, and returns to TRSDOS. So 
much for all the work that has gone before. 

Some conditions which can generate this problem in- 
clude ribbon out, a sheet feeder that takes a long time to feed, 
or a large printer buffer where the time necessary to empty 
the buffer exceeds the allotted time of the time out loop. While 
these error conditions can be trapped by software, this still is 
not an ideal solution. 

The problem became more significant with the introduc- 
tion of the DMP/DWP series of printers. In order to increase 
throughput, these printers handle top of forms (TOF) differ- 
ently than previous Radio Shack printers. When a TOF was 
received in earlier printers, it was accomplished by the printer 
driver sending a series of single line feeds with the printer 
accepting and executing each line feed one at a time until it 
completed the TOF. In the DMP/DWP printers, the line feeds 
can be accepted as a group and executed all at once, and 
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because of the additional time that the printer appears busy 
completing the TOF, the computer times out. Suddenly the 
problem took on greater proportions. (For further information 
on testing printer status refer to the article "A Program to Start 
Your Printer," TRS-80 Microcomputer News, January 1983, 
page 25.) 

The problem can be solved, in a fashion, for Model II 
users by performing the LPII patch to TRSDOS 2.0 when 
using any of the new DMP/DWP printers. The LPII patch 
i s stored as a DO file on TRSDOS 2.0. Typing DO LPII 
( E N T E~R~) will execute the patch. The LPII patch in- 
creases the time out loop in the Model II printer driver. When 
the printer stays busy too long, the computer will- eventually 
time out and return an I/O error, but the length of the time out 
where the computer is waiting for the printer to become 
available is increased. This is a partial solution, but it still does 
not solve the problem completely. 

THE NEW PRINTERS 

In the new DMP/DWP series of printers, the printer inter- 
face protocol has been redefined. The new protocol makes it 
possible to determine if the printer is not attached, if the 
printer is attached and off line, or if it is ready to print. The 
SELECT pin, which formerly indicated an on-line/off-line con- 
dition, is now BUSY and is redefine d to be the logical comple- 
ment of BU SY. If B USY is high then BUSY goes lo w or if BUSY 
is low then BUSY goes high. BUSY and BUSY are logically 
compleme ntary e xcept when the printer is not there. Then 
BUSY and BUSY are both high and a hard error flag is set 
indicating no printer. 

The n ew printer drivers will first check to see that BUSY 
and BUSY are the logical complement (one is positiv e and th e 
other is negative) of one another. If BUSY is high and BUSY is 
low then the computer knows that there is a printer on line. 



The printer is in an error state. 
There is a ribbon fault. 
The printer cover is open. 




This redefinition enables future versions of TRSDOS, yet 
to be released, to be able to return a hard I/O error only when 
the printer is not actually present. 

TO SOFTWARE AUTHORS 

The status ports on the new printers are defined as 
follo ws: 

ACK— Same 

PAPEROUT (PE)-Same 

BUSY (Active high)— A BUSY condition exists if: 

Data is still in the printer buffer. 

The printer has not been initialized. 

The printer is off line. 



BUSY (Active low)— BUSY is the logical complement of 
BUSY If a printer is connected and on, then BUSY and 
BUSY will always be com plemen tary. If a printer is not 
connected then BUSY and BUSY will both be high which 
indicates a t rue er ror condition. A printer off line condi- 
tion ca uses BUSY to go high and FAULT to go low. 
FAULT (Active low)— This signal indicates that the printer 
is in an error state or in a ribbon fault state. 

THE DRIVER 

The printer dri ver sho uld poll the printer port to read the 
status. If BUSY and BUSY are the same, then there is an error 
condition (The printer is not connected; it is turned off, or 
some other major disast er has occurred.), and the hard error 
flag is set. If BUSY and B USY ar e complementary, then the 
driver checks BUSY and FAULT to see if the printer is busy 
printing , or if an error condition exists. If BUSY is high and 
FAULT is high, the printer is busy printing and the driver 
keeps checking for the printer to become "unbusy" before 
sending the next character to be printed. If BUSY is high and 
FAULT is low, then a soft error flag is set. The flow chart is 
included to give an indication of what happens as the driver 
checks printer status. It is not an exact representation. 

Enter with character 
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A Super Plotter 



The FP-21 5 printer/plotter is so easy to use! Since my first 
efforts to use anything new are usually rife with hair pulling 
and teeth gnashing, it was very gratifying to have the FP-21 5 
work on the first try. 






i'o 


\ 

\ 

11 




1 Magnetic Plotting 


Surface 




7 Pen Up/Down Switch 


2 Paper Clamp 






8 Pen Up Indicator 


3 Paperweight 






9 On/Off Line Switch 


4 Pen Holder 






10 On Line Indicator 


5 Beam 






1 1 -«> *- -four arrows 


6 Pen Storage 






12 Power On Indicator 



Before reading the manual, I plugged the FP-21 5 into a 
power strip, set the power switch to on, and recklessly in- 
serted a piece of plain typing paper by raising the paper 
clamp, placing the paper edge against the edge, and releas- 
ing the clamp. Sliding the paper weight from a position next to 
the clamp to the top of the paper removes any slack in the 
paper. (A subsequent reading of the manual revealed that 
this is the recommended procedure. What can this techno- 
logical world be coming to when the thing to do becomes 
obvious to the first time user?) Next I chose the black pen 
from the four available pen colors of black, blue, red, and 
green. After pulling off the pen cap, I slipped the pen into the 
pen holder. So far so good. 

MANUAL MODE 

Cautiously at first, I tried what I later found out is called 
the Manual Mode. This mode lets the user control the move- 
ment and paper contact of the pen by using the four arrow 
keys and the pen up/down switch. The pen up/down switch 



controls when the pen actually makes contact with the paper. 
In the down position, the pen is in contact with the paper and 
ready to "draw." In the up position, the pen can be moved 
freely over the paper without making a mark. An arrow key 
will send the pen in the direction of the arrow pressed, until 
the outer edge is reached or the pen up/down switch is 
depressed. Once I had this figured out, I stopped the pen to 
change colors, drew boxes within boxes, triangles, rectan- 
gles, octagons, straight lines, and miscellaneous designs. In 
my doodling, I also discovered that by combining the left or 
right arrow key with either the up or down arrow key, it was 
possible to draw diagonal lines. Using the four arrow keys 
and combinations of them, it is possible to move the pen in 
eight different directions. 

THE VIEW FROM THE OTHER SIDE 

When I turned the FP-21 5 around to look at its back side, 
I found that, in addition to the power switch, the FP-21 5 has 
both a serial and a parallel port which means that the FP-21 5 
can not only be used with a Model 11/12, Model I/III, or 
Model 16, but it can also be used with the Color Computer. 
Next it was just a matter of unplugging the parallel printer 
cable from my daisy wheel and plugging it into the FP-21 5. 
Also located on the back is a dip switch which lets the user set 
the FP-21 5 for a parallel interface, a serial interface at 600 
baud, or a serial interface at 1200 baud. 

Besides the Manual Mode, the FP-21 5 also has a 
graphic mode for plotting and a print mode for printing. 

THE GRAPHIC MODE 

In the graphic mode, you have to visualize the pen 
moving on a Cartesian coordinate plane (on the plotting 
surface) with the X-axis running left and right (horizontally) 
and the Y-axis running up and down (vertically). Positive is up 
and to the right; negative is down and to the left. The origin 
may be set anywhere on the paper, and the pen can move 
two different ways— relative and absolute. 



3udge"t for December 
(Tot al : $79300.00) 
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With relative movement, the pen can move from the 
current pen position to another position that has been speci- 
fied relative to the current pen position. Absolute movement 
means that the pen is moved from the current pen position to 
a point that is relative to the previously defined origin. 

Characters may be printed in the graphic mode using 
the P command, but, more importantly, bar charts, pie charts, 
line charts, geometric shapes, histograms, and a multitude of 
other figures can be created using the graphic mode. 

PRINT MODE 

In the Print Mode, the plotter works as a line printer, 
printing both upper and lower case characters. The BASIC 
commands LPRINT and LLIST perform the same functions 
that they do on other line printers. The print mode has hori- 
zontal and vertical formats which can be entered via hard- 
ware when powering up the printer or by sending the 
appropriate CHR$ to select the vertical or horizontal format 
through software. 

Use Bo 1 df ace „ . . 

And euen pr i n t , , , nflfflOJ !! 

PEN MOVEMENT 

Just how far does the pen move? Pen movement is 
measured in "steps." Each step is 0.1 mm long (about the 
size of a period). There can be up to 2980 steps (equivalent to 
1 1 .73") horizontally and up to 21 60 steps (equivalent to 8.5") 
vertically. 254 steps equal one inch. 

A SUMMARY OF FP-215 PLOTTER COMMANDS 

No special drivers or arcane instructions are needed to 
use this printer, just BASIC LPRINTs. Each command 
described below is implemented with an LPRINT statement. 
B scale 

In this command, "scale" is a number from 1 -1 27 which 
specifies the size of the dots used in making dotted or dashed 
lines. The greater the scale number, the farther apart are the 
dashes. 

D destination 

The D command draws a line from the current pen 
position to the "destination" point. 

If the starting position is x = 1 00, y = 1 00, line 20 will draw 
a square. 

20 LPRINT "0100,600,600,600,600,100,100,100" 

Fn 

The F command is used to select the plotting area. If 
n = the plotting area is 10.63x7.32 inches. If n = 1 the 
plotting area is 1 1 .73 x 8.5 inches. The default setting of n is 0. 

H 

H is the home command, and it causes the pen to be 
moved in an up position to the home position (lower right 
hand corner of the plotter). 

Ix,y 

Without x,y, I resets the origin to the current pen location. 
With x,y the origin can be set at any position on the plotting 
surface. 



J x,y . . . x,y 

J draws a line from the current pen position to the first x.y 
coordinate, from the first x,y coordinate to the second x,y 
coordinate, etc. 

Ln 

L0 indicates a solid line, and L1 indicates a dotted line. 

M x,y 

M moves the pen relative to the home position to the 
specified x,y coordinate without drawing a line. 

N n 

N indicates a marker type where n is a number from to 
5. There are six marker types as seen in the Figure 1 . 

Code Marker Symbols 



Code # 


Marker 





X 


1 


<$> 


2 


H 


3 


A 


4 


X 


5 


© 



Figure 1. 

P characters 

The P command makes it possible to print characters in 
the graphic mode. 

Q n 

Where n is an integer from to 3, the Q command is used 
to determine the print direction. 
Q0 — Left to right 
Q1— Top to bottom 
Q2— Right to left 
Q3— Bottom to top 

R x,y 

R is the relative command and moves the pen without 
drawing a line from the current pen position to the coordinate 
specified by x,y. 

Sn 

S is used to select character size, "n" is a value from 1 to 
255; 1 is the smallest character possible (0.4 mm x 0.6 mm), 
and 255 is the largest character posssible (102 mmx 
153 mm). 

X n,n1,n2 

Using the X command, the plotter can be instructed to 
draw coordinate axes (n = 1 for the x axis, n = for the y axis), 
divide the axes into specific units of measurement (step 
(n1) = a numeric expression between and 9999), and tell 
the plotter that the step is to be repeated n2 times (n2 = a 
numeric expression between 1 and 255). 

The FP-215 is catalog number 26-1 193 and has a sug- 
gested retail price of $995.00. J3 
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Profile 



The Nature of Associated Fields 



The small Computer Company 

P.O. Box 2910 

Fort Worth, TX 76113-2910 

Profile III + Section by Ivan Sygoda, Director, Pentacle 



Associated fields are one of Profile's most powerful fea- 
tures. Yet to judge by the questions we've been getting, they 
aren't being used to their fullest extent. Many new users are 
uncertain about what associated fields are exactly— not to 
mention what they do and how they work. This month we'll 
examine associated fields in some detail and try to dispel 
some of the mystery surrounding them. 

THE FUNDAMENTALS 

Computers are a powerful tool in data management; 
they don't lose information the way you and I do. Information 
can be any piece of data— a client's phone number, a price 
quote, an order quantity, a reminder to do something. Without 
the computer, we put that information on a piece of paper— a 
Rolodex card, a pre-printed form, a leaf from a memo pad or 
the corner of a napkin. Even if you're better organized than I 
and unfailingly put that piece of paper in its proper folder, box, 
basket, bin or drawer, you still have the problem of rummag- 
ing through a quantity of like pieces of paper to retrieve the 
information when you need it. 

What Profile does is to put that piece of information into a 
grid or array so that it always knows where to find it. This grid 
is like the wall of mailboxes at your local post office. Each 
piece of data is assigned to a "unique" address in the grid. 
When you define files, you are really telling Profile what you 
want these addresses to be and where you intend to place 
each item in the grid. 

I'll use an abbreviated version of my dance presenters 
contact information file, which I call SPONSTAT, to illustrate 
the use of associated fields. When I defined my files, I started 
off this way: 



Field Number Heading 



Length 



State 

Zip 

Last Name 

First Name 

Area Code 

Institution 



2 

5 

15 

12 

3 

25 



Consequently, as 
look like Figure 1 . 



entered records, my grid began to 



Inherently, a grid is perfectly well-ordered, stable, and 
consistent. Whatever Liz Thompson's area code is, it will 
always be found second row from the top and beginning 35 
spaces in, in the fifth "mailbox" in that row. The beauty of 
Profile is that I don't have to worry about any of this. The 
program does it for me— automatically. Later on, when I 
inquire what dance presenters there are in area code "413," 
Profile goes to the "post office" for me, so to speak, looks in 
the relevant mailboxes, and brings back the stack of mail that 
matches my criteria. Ms. Thompson at Jacob's Pillow will 
never be left out. 

REAL LIFE 

Thus, Profile and Profile Plus bring to data management 
the immense power that comes from structure and order. But, 
of course, life is not always as well ordered as a grid. Anoma- 
lies exist that must be dealt with. This is where associated 
fields come in. 

Returning to our example, each of my dance presenters 
has only one area code. And so assigning that item to 
a mailbox is no problem. But each presenter might be 
interested in hiring an unpredictable assortment of my 
dance companies, each of which is represented by a three- 
character code. While they are still shopping around to see 
what's available, they may tell me that five or six of my troupes 
interest them. Then they'll narrow it down to one or two. Or 
maybe they'll add one they hadn't considered before. When 
you're dealing with items and information that vary all the 
time, you need associated fields. It's an associated field's job 
to keep track of these kinds of changes. 

But another problem is the order in which the information 
is received and entered. Ms. Thompson at the Jacob's Pillow 
Dance Festival may first reveal her interest in James 
Cunningham's Acme Company (ACM), but later decide she 
is also interested in Nina Wiener and Dancers (WNR) and Gus 
Solomon's Co./Dance (SOL). Or vice versa. And so the mail- 
box assignments might be "ACM WNR SOL" or "SOL ACM 
WNR" or "WNR SOL ACM" or any other permutation. 

And yet another problem is that Ms. Thompson might 
change her mind and decide that she can't use Jaimie this 
year after all. So Jaimie gets zapped from the grid. (Don't 



Rec.# State(2) ZIP(5) Last Name(15) First Name(12) A/C(3) lnst.(25) 



NY 



10011 White 



David 



212 Dance Theatre Workshop 



MA 01238 Thompson 



Liz 



413 Jacob's Pillow Dance Fest. 



Figure 1. 
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worry, his Acme Company has lots of other work.) But this 
leaves an empty mailbox: "— WNR SOL" or "SOL — WNR" 
or "WNR SOL -." 

You can see how tricky it could be to retrieve this informa- 
tion. When I need a report listing all the presenters interested 
in Nina Wiener and Dancers, for instance, I wouldn't know 
where to look for "WNR." But Profile knows. The associated 
fields function groups a specified number of mailboxes to- 
gether. When you tell Profile to look for a particular item, it 
knows to look into all the mailboxes in the group. Clever, eh? 

STARTING OUT 

It's easy to set up a group of associated fields. When 
planning my associated fields, I decided that 99% of all likely 
cases would be covered if I made room for each presenter in 
my file to declare an interest in eight of my troupes. (If they're 
interested in more than eight, I declare "ALL".) Since each 
company has a unique three-character code that identifies it, 
I needed to define eight fields, each three bytes long. These 
are assigned to fields 8-15. The fields being associated with 
one another are identified by an upper-case letter followed by 
a close-parenthesis and, optionally, by any heading I choose. 
The identifying letter and the close-parenthesis must come 
first, however, or the associated function won't work. My file 
definition now looks like this: 



Field Number Heading 



Length 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



State 

Zip 

Last Name 

First Name 

Area Code 

Institution 

Budget 

A) Interest 

A) 

A) 

A) 

A) 

A) 

A) 

A) 



2 
5 
15 
12 
3 
25 
6 
3 
3 
3 
3 
3 
3 
3 
3 



And the grid grows as in Figure 2: 



Field Number 


Heading 


Length 


16 


B) Co. Booked 


3 


17 


B) 


3 


18 


B) 


3 


19 


B) 


3 


20 


B) 


3 


21 


B) 


3 


22 


C) Year 


2 


23 


C) 


2 


24 


C) 


2 


25 


C) 


2 


26 


C) 


2 


27 


C) 


2 



On my screen and report formats, the three-character 
company code is placed next to the corresponding two- 
digit year. For example, field 16 is next to field 22, yielding 
"ACM 79" if the presenter booked the Acme company 
in 1979. 

But I have to be careful! This contiguity is the only thing 
that ties the company code to the year the booking occurred. 
I can inquire which presenters booked Acme and which 
presenters booked any of my companies in 1 979, but I can't 
inquire which presenters booked Acme in 1 979, as opposed 
to 1978. 

At least not the way I set up my file. I was so eager to get 
going when I first acquired Profile III + that I didn't study the 
manual carefully beforehand, and so I didn't know about all 
the things it could do. It would have been easy to enable 
Profile III+ to answer that last question and to conserve 
fields in the process. 

Here's how: Make use of Profile's wild card feature, 
When scanning, sorting or selecting, the " = " can replace 
any character (letter or digit) that is either unknown or irrele- 
vant. Any character appearing in that position will then 
"match." So instead of using two groups of six associated 
fields, I could have used only one group: 



Field Number Heading 



Length 



16 


B)C 


d. Booked/Year 


17 


B) 




18 


B) 




19 


B) 




20 


B) 




21 


B) 





Rec.# State(2) Zip(5) Last Name(15) First Name(12) A/C(3) lnst.(25) 



5 
5 
5 
5 
5 
5 

lnt(3) lnt(3) lnt(3) 



1 



NY 



10011 White 



David 



212 Dance Theatre Workshop SOL 



WNR 



2 MA 

Figure 2. 



01238 Thompson 



Liz 



IF ONE IS GOOD, MORE IS BETTER 

You can have more than one group of associated fields in 
a file. But each group must be identified by a different upper- 
case letter. I need a record of which of my companies these 
presenters have booked over the years, and the specific year 
in which they were booked. Associated fields are needed 
here, too, because the number and sequence of companies 
varies from presenter to presenter. I allot room to record six 
bookings for each record along with the year in which the 
booking occurred: 



413 Jacob's Pillow Dance Fest. ACM WNR SOL 



If Liz Thompson booked Acme in 1979, my field entry 
would be "ACM79." Then, if I wanted to know which presen- 
ters booked Acme in 1979, I'd search for "ACM79." But if I 
wanted to know which presenters booked Acme over a 
period of many years, I'd search for "ACM= =." And, if I 
wanted to know who booked any of my companies in 1979, 
I'd search for " = = =79." 

The moral of the story: Read the manual at least once all 
the way through. So many users don't take the time to do it. I 
don't mean to imply that you have to be afraid of the program. 
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Plenty of users get good use out of Profile and Profile Plus by 
forging ahead with confidence. But the program is so power- 
ful and flexible that it's a shame when users inadvertently 
deprive themselves of some of its capabilities because of 
impatience. 

There are two more points to cover before moving on. 
Associated fields give you the means to search, sort, and 
select among types of data not otherwise amenable to this 
sort of manipulation. Since Profile III + only performs these 
operations on key (segment 1) fields, associated fields func- 
tion in segment 1 only. 

You can add more fields to your group of associated 
fields if you decide later on that the group is not large enough 
for your application. But they can only be added at the end of 
segment 1 . The fields associated by a capital letter do not 
have to be contiguous, but they must all be in the same 
segment. See your manual for the procedures and ramifica- 
tions of changing segment size after entering data in your file. 
This won't be much of a problem if you left expansion bytes at 
the end of segment 1 when you defined files. 

Remember, it's the fields that are associated, not the 
data. First and last names are "associated" but not in the 
technical sense involved here. You wouldn't use associated 
fields to link them together. 

AN ACCESS STORY 

Now that our associated fields are set up, it's time to use 
them. We'll compare accessing a regular field with the proce- 
dures involved in accessing an associated field. 

To do a screen inquiry of all my presenters in area code 
413, select Profile III+ Runtime Menu item 3, "Inquire, Up- 
date, Add." S kip the record number prompt by pressing 
( E N T E"Rl . If you've set up a user index, the next prompt 
asks for your search criteria. For instance, since searching by 
area code is my most frequent means of accessing records, 
I've set up a user index sorted by area code. This prompt 
reads "AREA CODE" and requests a three-digit entry. Press 
(ENTER) to skip this feature. 

The next screen lists the key field numbers and head- 
ings, twenty at a time. After paging through the fields, you are 
prompted for the scan field. Since I want to scan for area 
code, I pre ss (field) "5" a nd ( E N T E Rl . Then I type "413" 
and press (ENTER) for the default relationship— "EQ." 
Then I press (ENTER) again because I'm not using a 
connective. The computer scans each record in record num- 
ber order, stops when it reaches the first one in which the area 
code matches "413," and displays it on the screen. Pressing 
(ENTER) brings up each successive matching record 
until the matches are exhausted, at which point the program 
returns to the record number prompt. 

Exactly the same procedure is used to scan for a certain 
associated field entry— "WNR" for presenter interest in Nina 
Wiener and Dancers, for instance. I simply enter the number 
of one of the fields in my associated group, then type "EQ" 
and "WNR". This time the computer scans each record and 
stops at the first one for which "WNR" is found in fields 8 
through 1 5. That is, in any one of the fields associated by the 
identifying letter "A." Just as with the scan for area code, 
each matching record will be displayed on the screen until 
the matches are exhausted. 

This leads to the part that has confused some Profile 
users. After entering the desired field number, the program 



prompts you for the Boolean (logical) relationships like the 
regular scan operation (EQ, NE, GT, LT, GE, LE, RG). But 
given the purpose and operation of associated fields, no 
logical relationship other than "EQ" (equal to) is likely to be 
logical. Consider what happens if I choose "NE" (not equal 
to) as my Boolean relationship in the previous example. 
"WNR" appears at most only once in each record in my file. 
Since I have eight associated interest fields, this means 
that each record has at least seven and perhaps eight asso- 
ciated interest fields that do not equal "WNR." Scanning for 
"NE WNR," then, calls up every record in the file, even those 
that do indicate interest in Nina Wiener. 

BOOLE-BOOLE 

The remaining Boolean relationships (LT, GT, LE, GL, 
RG) are based on the alphabetical or numerical ordering of 
elements. It doesn't matter whether the selected elements are 
plucked from an ordered (sorted) or random list. For exam- 
ple, take the letters A, B, C, D, and E. They can be arranged 
alphabetically or arbitrarily,— C, D, A, E, B, for instance. 
Specifying the logical relationship "GT C" selects "D" and 
"E" in either case. 

However, given the often random nature of the data with 
which associated fields are designed to deal, scanning that 
involves Boolean relationships other than "EQ" will make 
sense only in specialized applications. Here's a possible 
example. Suppose you were using Profile to record customer 
purchases. You could enter the stock or serial numbers of the 
items involved in an associated fields group. If numbers were 
logically assigned to begin with, retrieving records based on 
this logic would make sense. For instance, most Radio Shack 
customers have probably noticed that computer items in the 
catalogue are prefixed by "26-" followed by a three- or four- 
digit number. Model III business software seems to have 
been assigned numbers between 26-1550 and 26-1600. 
Consequently, the store manager using the program might 
specify "RG" between these two numbers if he wanted to 
access all Model III business software purchasers. 

You must be careful, though, especially if you are ac- 
cessing numeric fields. These are right-justified by Profile 
when you enter data in your records. In our Radio Shack 
example, if the field for "part number" has seven spaces 
allotted to it (e.g. 26-1 592), and the part number being sought 
is 26-506, you could get into trouble. If you originally enter 
"26-506", Profile III + stores it in the seven-character field as 
follows: "26-506". If you subsequently scanned 
for "26-506" (ENTER ), Profile III+ searches for 
"26-5060", which is a different item. To retrieve "26-506", 
you woul d have to righ t-justify your scan entry manually by 
entering " CS P"A C E ) 26-506". The problem is alleviated if 
you consistently enter items from the beginning in the form 
"26-0506". And, of course, you must be rigorously consistent 
about the use and placement of any hyphens and decimal 
points. We'll deal with scanning, sorting, and selecting in a 
future column. 

One more fact about Boolean relationships and asso- 
ciated fields. Less-than (LT) and less-than-or-equal-to (LE) 
present a special problem. Since empty associated fields are 
filled with "blanks" (ASCII code 32), they qualify as a match 
for "less-than," no matter what you enter. You should use the 
connective "AND" and then specify "NE" ( S P A C El 
(ENTER) to eliminate selection of blank associated 
fields. 
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By the way, these caveats about the use of Boolean 
relationships do not apply to the use of connectives. It is 
perfectly valid to scan for "WNR" AND "ACM" as well as for 
""WNR" OR "ACM". 



MOVING AHEAD 

Let me summarize what we've discussed up to this point: 
Records are accessed using associated fields in exactly the 
same way they are accessed using regular fields— by enter- 
ing a field number when prompted to do so. The entire 
difference lies in the way Profile III + behaves if the field 
specified happens to belong to an associated group. 

We've examined the scan function in screen operations 
(Inquire, Update, Add). The selection function in report and 
label operations works the same way, but with an extra op- 
tion. The Extended Selection feature "turns off" the asso- 
ciated fields function. (Extended S election is entered by 
pressing the (SPACE BARl once when the Runtime 
Menu is on the screen. An "X" appears next to "4 - Print 
Reports" and "5 - Print Labels", the two operations for which 
extended selection is available. "6 - Select Records (S)" 
always uses extended selection.) 

Consequently, when you specify a field number in the 
extended selection mode, Profile III + does not examine the 
data in the group's other fields. This can be useful if you have 
entered information into your associated fields in some or- 
dered fashion. For instance, since I have eight associated 
"interest" fields with which to work— -fields 8-1 5— I can enter 
(into field 8) the code for the company that the presenter is 
most interested in hiring. Their second choice would be 
entered into field 9, and on down until either their interests or 
my fields were exhausted. I am then able, while in extended 
selection, to select only those presenters "seriously" inter- 
ested in presenting a particular company. Only they receive a 
packet too expensive to send to everyone. In my application, 
the re-entering of data needed for each announced change 
of preference is not worth the trouble. In your application, it 
might well be. 

SORT OF COMPLICATED 

It's sorting on associated fields that has most people 
puzzled— including me. Until I gotthe hang of it, the program 
kept doing things I didn't expect. But don't give up— it's a 
beast that can be tamed. 

Sorting is involved in a number of Profile III + functions: 
(1) the user index, which lets you access a desired record 
more quickly during screen operations; (2) the sort utility, 
which is used in ordering records for printing reports and 
labels; and (3) the control break option, which is used in 
printing reports. Only the first of these is "visible" to the user, 
in the sense that a file called "Userfile/IX1" is generated. (This 
is the index file; its operation is explained below.) The other 
two perform their sort " in-memory" each time the operation is 
called for. Nevertheless, the way each works is similar. In all 
cases, the user specifies a field to sort by. But if the field is one 
of an associated group, the program behaves in a special 
way. It behaves the same way in all three cases and, above 
all, it behaves predictably. In order to know what to expect, it 
helps to understand something about Profile III + 's innards. 
When one does, the manual's instructions concerning these 
operations are much easier to understand. 



Profile III + stores your data in the way described at the 
beginning of this article, record by record, in the order in 
which you arbitrarily enter them. These "physical records" 
come one right after another in "record number order", like 
so many school children in line for lunch. This is the way you 
see them in screen scan operations and in reports and labels 
when you skip over the sort function. 

But more often than not, you want your records arranged 
in more rational ways. That's probably why you bought 
Profile III h- to begin with. The program has only one way 
of sorting— by rearranging your records in alphabetical- 
numerical order, based on the ASCII codes of the data in the 
sort field you specified when prompted for a sort field num- 
ber. It does this quickly (in machine language) and efficiently. 
Instead of taking the time and space to rearrange every one 
of your physical records, it creates an index that works the 
way an index to a book does. The ordered entries each have 
a "pointer" that directs you to the place the complete informa- 
tion is stored. For Profile III + , this "pointer" is the record 
number. 

This is why your user index (filename/IX1) takes up so 
many fewer granules of disk space than your data segments. 
It usually has as many records in it as your data base does, 
but each record is only as long as the sort field length, plus 
two bytes for housekeeping (the "pointer"). Furthermore, the 
records in "filename/IX1 " are sorted according to the criteria 
you requested. So they are called "logical" records as op- 
posed to the physical records in the data segments. 

When the sort field used to build "filename/IX1" (or to 
sort records for reports and labels) is an associated field, 
something happens that is the source, reason and explana- 
tion of every subsequent activity: Each record is included in 
"filename/IX1" (or in the "in-memory" sort for reports and 
labels) as many times as there are non-blank associated fields 
in the record. 

Here's a simplified example modelled on my dance pre- 
senter data base. Assume my records are constructed as 
follows: 



Format 



Data 



1 Presenter 

2 A) Interest 

3 A) 

4 A) 




1 Jacob's Pillow 

2 WNR 

3 ACM 

4 SOL 




If I sort on one of the associated fields, the 
behaves as if I had entered not one record but three 
records: 


program 
separate 


Format 


Index Record 1 Index Record 2 Index Record 3 


1 Presenter 

2 Interest 


1 Jacob' 

2 ACM 


s Pillow 1 Jacob's Pillow 1 Jacot 
2 SOL 2 WNR 


)'s Pillow 



Any listing sorted on the interest field includes Jacob's 
Pillow three times. The first appearance is in record 2 (ACM), 
then 3 (SOL), and finally, 1 (WNR). But thanks to Profile III + 's 
associated fields function, I don't have to enter information on 
Jacob's Pillow three times. The one and only Jacob's Pillow 
entry will be duplicated automatically for me by the program. 

TOO MUCH OF A GOOD THING 

The price I pay for this convenience is that "Jacob's 
Pillow" crops up in places I've forgotten to expect it. This 
example is instructive. 
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I have a report format that gives contact information on 
each presenter. Since I often want to let the companies know 
who is interested in them, I specify a control break on field 8 
(interest). I use the "?" field in the title of my report. When I 
print this report, Profile automatically sorts all the records on 
the associated interest fields. The first page of the report tells 
me that it includes all the presenters that are interested in 
"ACM". Page two is headed by "BLS". Then come the other 
companies, one by one and page by page, through to 
"WNR", If Liz Thompson at Jacob's pillow has told me she is 
interested in three of my companies, then she appears on 
three different pages. 

After printing my report, I remember that I've forgotten to 
enter some information concerning another presenter's inter- 
est in the Acme Company. And so I update the record in- 
volved. I only need to reprint one page of my rather long 
report— the one that pertains to "ACM". And so I run my 
report again, but select only "ACM" instead of all records. To 
my surprise, some records were printed three, four, even five 
times on the one page for Acme! A nasty surprise, to say the 
least. 

Here's what happened: The control break instructed 
Profile to sort all my records on the interest fields, which it did 
being obedient. The forgotten presenter was interested in 
four of my companies, and so his name was included four 
times in the in-memory sort file activated by the control break 
function. Or to put it another way, even though there is only 
one "physical" record for this presenter, there are four 
"logical" records involving him. Each time his name came 
up, the program found "ACM" in one of the associated fields 
in his "logical" records. And so the report printed the name 
four times on the "ACM" page. Perfectly logical, when you 
think about it. I should have either gone back into my formats 
and deactivated the control break, or created a parallel report 
format without one. 

As you can see, once a file has been sorted on an 
associated field, you can't remove the multiple entries simply 
by using the selection function to weed out duplicates. The 
trick is to think twice when sorting in the first place. 

Another place to be wary of multiple entries is any place 
you are using Profile's math capabilities. My field 7 holds the 
estimated yearly budget of my presenters. Using the " = " 
field indicator in a report format causes Profile to total the 
amounts contained in this field for each record. If the report 
being generated involves a sort on associated fields, the 
totals are grossly overstated. For example, if a presenter has 
a budget of $50,000 and happens to have expressed an 
interest in five of my companies, Profile will add $250,000 to 
the total. 

IN SUM 

These are the most important points to remember: 
1) When you sort on an associated field, any physical 
record will be included in the sort as many times as there are 
non-blank associated fields in that record. For example, if 
physical record no. 5 has data in five of its eight associated 
fields, then record no. 5 will appear five times in the sorted list 
of logical records generated by the sorting process. Any 
numerical data contained in the physical record, even though 
it is not itself in an associated field group, will also appear five 
times and therefore be counted five times in the accumulating 
grand total. 



2) Once you do sort your records on an associated 
field, you cannot depend upon the selection function to weed 
out unwanted duplicate entries in your sorted list. This is 
because ordinary logic does not apply. With associated 
fields, a particular record can both "be equal to " and "not be 
equal to" a particular match criterion. 

3) The way to control duplication of entries and over- 
calculation of totals is to control sorting operations, since 
these are the source of the problem. Don't mix operations 
involving math and associated field sorts. The same caution 
applies to the printing of mailing labels, because you only 
want one label for each person on your mailing list. Don't 
forget that specifying a control break in report formats results 
in an automatic sorting operation. If your control break is on 
an associated field, records will be duplicated the way I have 
described. 

Are these problems worth the fuss? I think so. Associated 
fields add so much flexibility to Profile that I can't imagine the 
program without them. All it takes is a little bit of caution when 
specifying sorts. The beast isn't so hard to tame after all. 

©Copyright 1983 by Ivan Sygoda, New York, N.Y 

PROFILE Editor's Note: This is Mr. Sygoda's seventh 
article in a series of 'how-to' Profile 111+ articles. Other arti- 
cles in the series will be published over the next few issues in 
this column. We hope that you enjoy this feature, and we look 
forward to your comments and questions on Profile III + . 

Pentacle is a New York City-based non-profit service 
organization specializing in administrative services for per- 
forming art groups. 

ERROR 30: NO MORE EXTENTS AVAILABLE 

After using your Profile III+ data base for a while, you 
may be surprised by the appearance of an error message, 
"NO MORE EXTENTS AVAILABLE", during expansion. This 
can happen even if you have plenty of room on your diskette 
for additional records. 

An extent is a section of a file that is stored in a particular 
place on the diskette. After you've used a diskette for awhile, 
especially after you've killed, added or expanded many files, 
your files will be stored on the diskette in a fragmented way. If 
you decide to expand a file at this point, it may require too 
many extents. This is when the error occurs. 

The number of extents a file may have is 13 on a 
Model III diskette. You can check on the number of extents a 
file has accumulated by examining the directory listing for the 
drive involved. 

Until now, this problem has gone undocumented. If you 
get this error message, the solution is reasonably simple. 
Copy your files one by one onto a fresh diskette. This puts the 
groups of data together and reconsolidates each file to a 
manageable number of extents. This process does not occur 
during Backup, which only duplicates the entire diskette as is. 
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TRS-80 Model 100 






THE HIGHLIGHTS 

• Largest Liquid Crystal Display available anywhere— 8 lines 
of 40 characters each. Full screen dot graphics are availa- 
ble with every dot (240 by 64 dot matrix) individually 
addressable. 

• Full size "QWERTY" keyboard. 

• 8 Programmable Function Keys conveniently located 
above the keyboard. 

• 4 Command Keys located above the keyboard which per- 
form the same operations regardless of the application in 
use. 

• 4 Cursor Control Keys located above the main keyboard 
logically grouped for convenient operation. 

• The 8th line of the LCD display is available to either display 
the labels assigned to the function keys, or to act as an 8th 
normal display line. 

• Two sets of internal batteries. Four replaceable "AA" batter- 
ies power the Model 1 00 for 20 hours during operation and 
internal Nickel-Cadmium batteries (rechargeable from ei- 
ther the "AA" operations batteries or through an optional 
external AC power supply) will retain all information in 
memory for up to 30 days. 

• Built-in Real Time Clock. 

• Built-in Interfaces for: 
Cassette Recorder at 1500 baud 

RS-232C, programmable from 75 to 19,200 baud 
Standard Radio Shack Parallel Printer 
Built-in Direct-Connect, Auto-Dial 300 Baud Modem 
Bar Code Reader 

• 8K of Random Access Memory, internally expandable to 
32K. 

• Operating system and Applications software included in 
32K of Read Only Memory— ready for instant use. 

• Built-in Applications Software 

TEXT—A super text preparation progra m with feature s such 
as automatic "word-wrap" so that the (ENTER) key is 
unnecessary when entering text except to break para- 
graphs. Ability to define blocks of text by character, word, 
line, above or below current cursor position. Easy manipu- 
lation of defined text blocks makes this one of the best mini- 
word processors going. Full user prompts are provided on 
the 8th line of the display and all commands, and functions 
are performed using the command keys, function keys 
and cursor control keys. 

SCHEDULE— Turns your Model 1 00 into a "mini-data base." 
You enter information which you wish to keep track of (such 
as schedules, appointments, notes or even personnel 
data) into a free form text file. The schedule program allows 
you to search the entire file for any character or set of 
characters you wish to find at a speed you just won't 
believe! 

ADDRESS— Excellent for keeping up with those names and 
addresses everyone needs to have at hand. It's especially 



valuable for any outside salesperson or anyone who has to 
call on clients of any type. The Address file is also used with 
the built-in communication program to provide auto-dial 
capabilities. 

TELCOM— One of the most complete telecommunications 
programs available anywhere. This multi-purpose pro- 
gram is the controller of the built-in Direct-Connect, Auto- 
Dial Modem. You can find and call names or numbers 
already stored in the Model 100 and even automatically 
"log-on" to your data service (such as CompuServe) with 
just a few keystrokes. It's so versatile that it can function as 
an automatic phone dialer, too! The Model 1 00 will operate 
in full or half duplex, upload or download text files, and 
even echo all received information to a printer. 

BASIC— A complete version of Microsoft's best! Formatted 
printing, Full String Handling, Complete File Operations, 
Multi-Dimension Arrays, Binary Coded Decimal Math op- 
erations with 14 digit precision and the most accurate 
transcendental functions ever from Microsoft! Virtually 
identical to Model III Extended BASIC with special com- 
mands also provided to enable you to easily take advan- 
tage of the Model 1 00s many features (like graphics, sound 
generation and more). 

DETAILS 

There are so many features of the new Model 1 00 that 
it is almost impossible to know where to begin. But, since 
we have begun, maybe it would be best to start with a few 
"laps around the computer" —let's see what we really have 
here! 
DISPLAY 

We've already talked about the character set and the 
eight line 40 character screen, so let's discuss graphics! Yes, 
graphics. The display is formed by a matrix of 240 dots 
(horizontal) by 64 dots (vertical) and each dot is individually 
addressable from within BASIC. In fact, BASIC even includes 
commands to draw lines and boxes. A small dial on the right 
side of the Mod 1 00, just behind the ON/OFF switch, controls 
the display viewing angle so that it can be easily adjusted to 
suit an individual at most normal viewing angles. 

THE KEYBOARD 

All 256 ASCII characters are capable of being generated 
directly from the keyboard. The LCD will display all but 32 of 
them (it won't display character codes through 31), which 
includes standard upper/lower case characters, international 
characters, graphics characters and block graphics. The 
character set is identical to the Radio Shack standard printer 
character set (except for the special graphics characters). 
Here is a table showing the characters (and their decimal 
codes) generated by the keyboar d for each of t he following 
key combinations: fK~E~Y~], fS H I F T ) fKETT 
rcTRTT] fKE~Yl , (GRPH) (KEY) , fS~H I F T) 
(GRPH) (KEY) , (CODE) (KEY) , (SHIFT) 
(CODE ) fKE Y) . 
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Key 
a 97 
b 98 
c 

d 
e 
f 



99 
100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

49 

50 

51 

52 

53 

54 

55 

56 

57 

48 

45 

61 

91 

59 

39 

44 

46 

47 



Shift Key 
A 65 
B 66 
C 67 
D 68 



E 69 

F 70 

G 71 

H 72 

I 73 

J 74 

K 75 



76 
77 



N 78 

O 79 

P 80 

Q 81 



82 
83 
84 
85 

86 



W 87 

X 38 

Y 89 

Z 90 

! 33 

@ 64 

# 35 

5 36 
Q-b 37 
A 94 

6 38 

• 42 
( 40 
) 41 

— 95 

+ 43 

] 93 

: 58 

" 34 

< 60 

> 62 

? 63 



Ctrl Key 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

49 

50 

51 

52 

53 

54 

55 

56 

57 

48 

45 

61 
27 (shft 29) 
59 (shft 58) 
39 (shft 34) 
44 (shft 60) 

46 (shft 62) 

47 (sh't 63) 



Grph Key 
t 133 
<? 149 
#132 

<« 143 
C* 130 

A 134 
J 142 

— 155 

— 154 
ft 129 

* 150 
f 152 
» 128 
£147 
\ _ 1 37 

5 139 
13 135 
fl145 

* 148 
C 131 
f| 144 



i 136 

* 156 
157 
:: 158 

•.;.■ 159 

c 180 
¥ 176 
E 163 
i 123 
} 125 
\ 92 
± 141 

\ 96 
Z 146 

=- 140 
4 153 
V, 151 

* 138 



Shift Code Shift 
Grph Key Key Code Key 
■" 235 a 182 A 177 



3§255 

ft. 237 
I 233 

A 238 
^ 253 
V 251 
-r 243 
h 244 
+ 250 

- 249 
>- 246 

" 242 

- 241 

- 231 
I 234 

"1 236 
A 252 

r 240 

- 232 

■ 239 
^ 254 

224 

■ 225 
■ 226 

■ 227 
% 228 

■■ 229 
■■ 230 



g 162 
e 187 
e 198 



. 199 
u 203 
1 201 
o 202 

n 205 

o 183 
172 
200 



V< 



ii 1 84 

e 189 

a 161 

y 204 

a 206 

a 192 



193 



>.' 196 
■ 194 
o 195 
«■ 175 

- 197 
190 

- 181 
% 173 

• 160 
it 188 
6 207 
- V 3 174 



124 

126 

245 

248 
247 



CODES PRODUCED BY OTHER KEYS 



27 
9 



127 

29 

1 

17 

28 

6 



(ESC) 


(TAB) 


(CTRL) 


(BKSP) 


(DEL) 


O 


(SHFT-) 


(CTRL-) 





(SHFT-) 



(CTRL-) 


CD 


( SH F T t ) 


(CTR L t ) 


CD 


( SH F T J ) 


(CTRL J ) 


(ENTER) 


(SPACEBAR) 



0171 
E 215 
E 214 
f 191 



I 213 
U 219 
I 217 
O 218 
P- 165 

6 178 

A 216 
Q170 



§ 169 B 185 



11 

U 179 
E 222 

A 223 
y 220 

A 208 

E 209 



212 

i 210 
C 211 
- 166 
▼ 167 
t 168 



• 164 
U 221 



18 
30 
20 
23 
31 
2 
26 
13 
32 



FUNCTION KEYS 

These 8 keys are used extensively by the applications 
programs which are included in the Model 1 00 You can see 
their "definitions" at any time by pressing the ( L A B E LP 
command key. The 8th (bottom) line of the display will show 
the currently assigned definitions. The programmer can re- 
define these keys from within BASIC to make any BASIC 
program easier to use! 

COMMAND KEYS 

Four keys, tw o with dual purposes: 
(PAS Tip — It may sound funny, but that's exactly 
what this key does. It "pastes" text, which has been saved in 



a special location in memory, to the current position of the 
cursor. fPA S T E ) is most often used in the TEXT applica- 
tions program to insert a block of text which has been defined 
at some other point in the document. (PAS T~ED can easily 
be used to copy selected portions of one BASIC program to 
another BASIC program, or to copy material from one text 
document to another text document. 

(LAB ETD — This key is a "switch." Pressing it once 
will display the current definitions of the 8 function keys on the 
8th line of the LCD and leave them there. The Model 1 00 will 
respect that you want to see the key definitions and so will 
only use the top 7 lines of the display for showing you what- 
ever else it has to say. Pressing (LABEL) again will 
remove the definitions and restore all 8 lines to the screen. 

( P R I N T )— the (PRINT ) key is the first of the 
two dual purpose command keys. If you have a printer con- 
nected to the Model 100, pressing (PR I NT) will send a 
copy of the current display to the printer. Pressing 
(SHI FT )( PRINT) will do slightly different things, 
depending on which of the Model 1 00's programs you are in: 



PROGRAM 

BASIC 

TEXT 
TELCOM 
ADDRSS 
SCHEDL 



ACTION 

LLIST the current BASIC program if 
you are at BASIC'S Ok prompt 
Prints the entire current file 



(BREAK / PAU SEl — This is the second dual 
purpose command key. In most pro grams, pressing 
rsTTTFTI BREAK/PAUSE) will cause what- 
ever is in progress to stop. 



Pressing (BREAK/PAUSE ) while in BASIC 
with a program running, will cause the program to stop 
running. Pressing (BREAK / PAUSE) again will al- 
low the program to continue execution. 

CURSOR KEYS 

All 4 cursor keys are fully operational in the TEXT pro- 
gram while only left and right operate in BASIC. 

SPECIAL KEYS 



(DEL/BKSP )— If you are in the TEXT program, 
pressing the (DEL/BKSP) key alone, will cause the 
character behind the cursor to be erased and the cursor wil l 
back up one position. When pressed with the (SHIFT) 
key, the character under the cursor will be erased. 

If you are ent ering a BASIC progra m, using the 
(DEL/BKSP) key with or without the (SH IF T) 



key will cause the character behind the cursor to be erased 
and the cursor will back up one position. 

LOW BATTERY LIGHT 

This small LED will come on when approximately 15 
minutes of power-on operation time remains. You should 
change batteries or go onto external power at this time. If you 
are located such that both of these options are impossible, 
simply turn the Model 1 00 off, all your programs and data will 
be retained by the internal Ni-Cad batteries for between 8 to 
30 days depending on how much random access memory 
you have installed. 8K of RAM can be maintained for approxi- 
mately 30 days while 32K RAM can be maintained for ap- 
proximately 8 to 10 days. 
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OPERATING THE MODEL 100 

When you first power up the Model 100 you will be 
presented with a "menu" which shows you the Date, Day, 
Current time and a listing of all programs in the unit. At first it 
will show: 



Jan 1, 1900 Sunday 00:00:00 

BASIC TEXT TELECOM 

SCHEDL 



ADDRSS 



Select: 



xxxx 



Bytes Free 



When you wish to have one of the internal applications 
programs operate, simply press the space bar until the 
shadow curs or is over the application you want and press 
( E N T E"R~) . You can also use the cursor ke ys, or type in t he 
name of the application, each time pressing ( E N TE R~) to 
cause execution. 

TEXT 

If entering the TEXT application program directly (by 
positioning the shadow cursor over TEXT at the main menu), 
once you have pressed ( E N T E~Rl you will be asked for a 
"file name." This name can be up to 6 characters in length. 
The Model 100 will automatically assign an extension of 
".DO" to any text file to indicate that it is a "Document" when 
the name is displayed on the MENU. 

Alternatively, if you already have a text document that 
you wish to edit, you simply position the shadow cursor over 
the name o f the file you wish to work on and press 
(ENTER) . TEXT will automatically load, and then auto- 
matically load in the desired file to edit— simple?? You bet!! 

In the TEXT applications program, any letter or number 
key typed will be displayed at the current location of the 
cursor and will shift any text which is ahead of the cursor to 
the right. This is equivalent to what is called the "insert mode" 
in one of our versions of SCRIPSIT That is, any character 
typed will appear at the current cursor position and will cause 
any existing text to shift over. For this reason, the TEXT 
program is a "modeless" editor. Everything is done one way, 
there is no way to "strike-over" existing text and the user 
doesn't have to worry if he/she is in the "insert" or "strike- 
over" mode. You know that anything typed will be inserted 
into the text. 

Deleting text can be done a character at a time with the 
DEL/BKSP key. BKSP is for backspace, just like on your 
typewriter, it will delete the character prior to the cursor posi- 
tion and back up the cursor. The DEL key is for Delete and it 
erases the character under the cursor, and causes all text 
after the cursor to be moved backwards one character. 

Blocks of text can be defined very simply— 

In TEXT, ( F 7 ) is labeled "SELECT." When you want to 
define a block of text, you first press SELECT to indicate the 
starting point of the block of text. Then use the cursor posi- 
tioning keys to select the text that you want to include in your 
"block." This "block" of text will be displayed in reversed 
characters (white letters on black background, instead of 
normal black letters on white background) so that you know 
at all times exactly what you have included in your "block." If 



you accidentally define too much, just back-up and un-select 
the material that you didn't want to include. 

The cursor control keys have some extra power added 
to them to make your movement through documents easier. 
We've shown how they will move around in the following 
table: 



O 


ALONE 
left one 
character 


(SHFT) 
left to 

beginning of 
prior word 


(CTRL) 

to left end 
of current line 


Q 


right one 
character 


right to 
beginning of 
next word 


to right end 
of current line 


CD 


up one 
line 


up to top 
of display 


to beginning 

of document : 


CD 


down one 
line 


down to 
bottom 
of display 


to end 

of document 



So that it is easy to make the following association . . . 
By itself, the cursor control keys move the cursor left or right 
one characte r and up or down one line. When used with the 
( S H TF T ) key, the cursor moves left or right one word 
and up or down one full screen (after reaching the top or 
bottom of the LCD, the next subsequent command in the 
same direction will display the next screen either above or 
below the current one, depending on which direction you are 
moving the cursor). With (CTRL) , the cursor moves left to 
the beginning or right to the end of the line or up to the 
beginning or down to the end of the document. 

After "Selecting" the block of text, well, what now? Either 
one of two operations. The first is COPY. 

The ( F 5 ) key is defined as COPY in the TEXT applica- 
tions program. After you have selected your "block," 
pressing the ( F 5 ) key (labeled COPY) will cause the text 
displayed in reverse letters to be copied into a special area of 
memory. The computer will then return the selected text to 
normal lettering to indicate the operation is completed. More 
about where the "copied" text went and what to do with it in 
just a little bit . . . 

The other o peratio n that you can do with a block of text is 
to delete it. The ( F 6 ) key is defined as CUT because that's 
just what it does— it "cuts-out" the defined block of text and 
removes it from your document. Again, operation is sim ilar to 
COPY. After defining your "block," pressing ( F 6 ) key 
(labeled CUT) will cause the text displayed in reverse letters to 
be copied into a special area of memory. The text displayed in 
reverse letters will then be erased from your document. The 
deleted text isn't really gone forever as you'll see. 

But where-did-it go? To an area called the "PASTE 
BUFFER". Think of this area in the Model 100 as an empty 
bucket that can hold whatever information you last put into it, 
from either a CUT or a COPY command. Since an area had to 
be allowed to retain the "block" of text in a copy operation to 
allow for later re-insertion, we thought it only good sense to 
allow the same thing for a cut (delete) operation. That way, if 
you make a mistake (who, me?) you can un-do the error by 
simply re-inserting the block and trying again. 
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Cassette Port (1500 Baud) 



Direct Connect Modem-Phone Port 



Standard Parallel Printer Port 



LCD Display 

(Eight 40 character lines). 



Bar Code Reader Interface- 



Function Key Legend. 



^Introducing 

the 


; rr — . — - 
li". w 


MODEL 







Built-in Modem 

Control switches 



Programmable Function Keys- 
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Standard RS-232C Serial Port 



Recessed Reset Button 



Command Keys 






1 Radio /hack 1 


TRS-BO 


1 MODEL lOO 1 
1 PORTABLE 1 
I COMPUTER 1 





9' 



PASTE LABEL PRINT PAUSE ■+- -+ f { 


M 1 Q D 1 




ENTER 


1 m l^^l Ifl2| ISsl H 




J ■ N Mg, < > J SH.FT 




CODE NUM 







■External Power Connector 



■Display View Angle Control 



-Low Battery Indicator 



Power On/Off Switch 



■Cursor Control Keys 



Model 100 shown actual size 
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All of this nifty re-insertion of text contained in the "paste 
buffer" is accomplished by the PASTE command key. Notice 
that this key is located with the four command keys. This is 
because the PASTE key functions exactly the same way, no 
matter which of the applications programs you are using. At 
any time, pressing the PASTE key will cause whatever is 
stored in the "paste buffer" to be entered, just as if you had 
typed it in from the keyboard. 

Now you know why the TEXT applications program is 
called a "CUT, COPY and PASTE" text editor. It is exactly 
analogous to the old fashioned method of editing by "cut- 
ting" out text that we want to get rid of, or "pasting" text 
in where we want it to be. Only you have the advantage 
now . . . Your scissors and glue-pot are electronic and will fit 
easily in your hands— without any mess! 

There is another way to position the cursor besides with 
the cursor control keys when you are using the TEXT pro- 
gram. The (F 1) key has been defined as FIND and that is 
what it will let you do. 

If you want to search your document, from the current 
cursor position all the way to the end, for an occurrence of a 
letter, number, symbol, word or any combination of them, you 
simply press (F 1) for FIND and you'll be prompted by the 
word "String" on the last usable line of the display. If you do 
not have Label function enabled, this will be the 8th line and if 
you do have Labels displayed, this will be the 7th line. By 
"String," the Model 100 wants to know what combination of 
characters, etc. , that you want to locate. It will search your text 
for this string of characters, and if a match is found, the 
display will shift to show the surrounding lines with the cursor 
positioned at the beginning of the string of text you searched 
for. The FIND command is also usable when you are defining 
blocks of text for a CUT or COPY operation. 

Three other function keys are defined in the TEXT pro- 
gram and they are: 

LOAD— ( F 2 ) function key. When this key is pressed, 
you will be prompted by "Load from: " on the last usable line 
of the display. You may specify a named file (6 characters 
maximum) that you want to be loaded from cassette or, to 
load the first text file found, type the general device specifica- 
tion for the cassette, which is "CAS:". More on the power of 
"general dev ices" later. 

SAVE— ( F 3 ) function key. When this key is pressed, 
you will be prompted by "Save to: " on the last usable line of 
the display. You may specify a named file (6 characters maxi- 
mum) that you want to be saved to cassette or, to save to a 
specific allowable device type, enter the general device spec- 
ification for th e devi ce that you want the file saved to. 

MENU— ( F 8 ) function key. In all of the provided appli- 
cations programs, pressing ( F 8 1 will return you to the point 
you were at when you entered the application. In the specific 
case of the TEXT program, since it is usable as a stand-alone 
word processor or from within BASIC to edit programs this 
feature is especially important. All other applications pro- 
grams will return you to the main menu level. 

The use of the TEXT program from BASIC is covered 
later, but the main point is that you have the full power of all 
TEXT features when editing BASIC programs. 

SCHEDULER 

The Scheduler applications program is abbreviated on 
the main menu as SCHEDL. This is a very powerful, free- 



form, mini-data base that you can use to keep track of virtually 
any type of information that you desire. 

This program uses information kept in a special file that has 
the required name NOTE (which is short for "notepad," if you 
want to think of it that way.) You use the TEXT program to 
create, add, change or update your "notepad" and the 
SCHEDL program will extract information from your notes in 
just about any way that you want. 

When you enter SCHEDL you are presented a screen 
which looks like this: 




Pressing FIND f (F 1 ) function key) will prompt you with 
the word "Find" and wait for you to enter any character, 
number, symbol, word or group of words that you want to 
search for. SCHEDL will then scan the entire NOTE file, 
character by character, from beginning to end, and display all 
items that match your request. The display will pause when 7 
lines of information is presented and prompt you for "More or 
Quit", which will bedisplayed immediately above the legends 
[3] and [4] (The original label display will disappear). All you 
have to do to see the next screenful of information is press the 
(F3) function key. If you want to look for something else, 
just press ( F 4 ) . 

If you've forgotten exactly what it is that you have in 
your notebook and want to "scan" through it, just press 
(ENTER! after pressing FIND. The Model 100 will then 
display your entire notebook, pausing at the end of each 
screen just as before. 

LFIND ( C F 5) function key) will perform exactly as the 
FINDcommand, except that all the found items will be printed 
on a printer if one is attached, without pausing. LFIND and 
(ENTER) without any search criteria will print your entire 
notebook file to the printer. 

MENU f (F8) function key) Pressing this key signifies 
that you want to exit the scheduler program and you will be 
returned to the main menu. 

The most obvious use for the SCHEDL program is as an 
appointment reminder. You might enter the following into 
NOTE: 

1/2 0800 Meeting with Bruce 

1/2 1000 Advertising meeting 

1/2 1300 Dentist appointment 

1/3 0930 Budget due 

1/3 **** Anniversary today! 

1/4 0845 Update project status 

1/9 1630 Update report due 

1/10 **** Vacation Begins 
But that's not all, actually you can track anything that has 
to be tracked— times, people, events, etc. 

TELECOMMUNICATIONS 

The Model 100 has one of the easiest to use, yet most 
sophisticated, communications programs available. 

The communications program exercises control over the 
internal 300 baud auto-dialer and direct-connect modem. It 
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allows you to search a file for a name and will dial the asso- 
ciated telephone number. It will automatically "log-on" to your 
data service if you want it to! Also, since RS-232 is built-in, 
provisions are included to allow full use of the telecommuni- 
cations program at speeds up to 19,200 baud through the 
RS-232 interface. 

FUNCTION KEY USES 

FIND— fF 1 ) This key will cause the Model 100 to 
search a particular text file, named ADRS, for a match to your 
request. If a match is found, you will then have the option to 
CALL that number, find the NEXT occurrence of your re- 
quest, or QUIT and return to the command mode of 
TELCOM. 

CALL— TF 2 ) This key will let you manually enter a 
telephone number that you want the Model 100 to dial for 
you. Simply p ress CALL ( C F 2 ) ), type the number and press 
(ENTER) . 

STAT— ( F 3 ) This function key controls the se tting o f 
the communications parameters. Simply press STAT ( ( F 3 ) ) 
and type in your desired parameters and the Model 100 will 
re-configure itself to your specifications. These parameters 
are: 



operates at 300 baud 



Baud Rate 


M 
1 


Modem (Internal)— op< 
75 baud 


2 


110 baud 


3 


300 baud 


4 


600 baud 


5 


1200 baud 


6 


2400 baud 


7 


4800 baud 


8 


9600 baud 


9 


19200 baud 


Word Length 

6 6 bits 


7 


7 bits 


8 


8 bits 


Parity 

Odd parity 
E Even Parity 
N No Parity 

1 Ignore Parity 
Stop Bit 

1 One Stop bit 

2 Two Stop bits 
Line Status 


E 


Enable XON/XOFF 


D 


Disable XON/XOFF 


Pui 


se Rate 


10 


10 Pulses Per Second 


20 


20 Pulses Per Second 



Perhaps the most significant item to point out is the 
inclusion of XON/XOFF. If this is "Enabled", the Model 100 
terminal program will request the "Host" computer to pause 
in sending data whenever the Model 1 00 needs some time to 
"catch up" to the speed of the incoming data. The reverse is 
also true, if the "Host" needs to pause for a few seconds, it 
may (this depends upon the particular system you are using, 
check your user's guide) send XOFF, which means, "stop 
sending temporarily," followed by XON, "O.K. to transmit 
again." when it is again ready for information. If you have 



XON/XOFF enabled, whenever the host pauses the 
Model 1 00, the word WAIT will appear above fF 6 ) to let you 
know what i s hap pening. 

TERM ( F 4l Pressing this function key will cause the 
Model 100 to enter the terminal mode of operation. When 
successful connection to another computer is accomplished, 
the function key labels will change as the terminal mode is 
entered. 

TERMINAL MODE 

Once in the terminal mode, you have six labeled func- 
tions which can be used: 

Prev ( F 1 )— In the terminal mode, the Model 100, 
actually retains 16 lines of text (broken into two eight line 
segments) at all times. You can think of the displayed eight 
lines as being the bottom half of a page of text. To view the 
previous eight lines, all you have to do is to press the ( F 1 ) 
key. Pressing ( F 1 ) again returns the last eight lines to the 
screen. Note: if you have the eighth line displaying labels, you 
will toggle seven lines at a ti me. 

Down ( F 2 ) — Pressing ( F 2 ) allows you to download 
incoming information into memory for viewing or printing 
later. When you press ( F 2 ) , you will be asked for a filename 
which can be assigned to the file you are about to download. 
Type in a filename and press (ENT E"Rl . To stop the 
downloading process, press ( F 2 ) again. 

Up ( F 3 ) — Pressing ( F 3 ) allows you to send infor- 
mation that has been previously prepared in the TEXT Appli- 
cation Program to a host system. 

When you press ( F 3 ) , you are asked for the name of 
the file to upload and the width (10 to 132 characters) to be 
used for uploading the file. 

Full ( F 4 ) — Pressing ( F 4 ) lets you switch between 
Full and Half Duplex. 

Most host systems require you to use Full Duplex. This 
means that any character typed is sent to the host before it 
appears on the Model 1 00 Display. If the characters typed are 
the same ones that appear on the Display, good communica- 
tion with the host has been established. 

Half Duplex, on the other hand, shows what was typed 
directly on the Model 1 00 display. This means that you have 
no way of knowin g if the host received the same characters. 

Echo ( F 5 ) — Pressing (F5) enables you to obtain a 
printout (or "hard copy") of incoming information (if a printer 
is connected.) 

~ -Pressing 



Bye fF 8 ) — Pressing ( F 8 ) exits Terminal Mode and 
disconnects (or "han gs up ") the telephone lines. 

When you press (F8) , you will be asked to confirm that 
you want to disconnect. If you press CY~1 the Model 1 00 will 
release the phone line, otherwise you will be returned to the 
Terminal Mode. 

An additional feature gives you the ability to have "one- 
touch" entry (almost) into virtually any host computer system. 

Appending the "greater-than" and "less-than" symbols 
after a telephone number signifies that you want to enter the 
terminal mode of operation after dialing the number. You can 
add "auto-log-on" by inserting appropriate commands and 
responses inside these two symbols. 

LOG ON COMMANDS 

? Wait for a specified character 

Pause for 2.0 seconds 
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! Send a specific character 

A Causes the character after " A " to be sent 

as a "control character", i.e., A M is the 
same as "Control-M" w hich is the same as 
pressing (ENTER) 

All other characters in the auto log-on command will be 
sent out the communications line. If, for example, we are 
going to log onto CompuServe manually, the dialogue might 
look like this (CompuServe's questions appear underlined) 

(Pick up phone, dial 123-4567) 

(User waits for tone, then connects modem) 

A C 

User I.D.: 12345,123 (ENTER) 

Password: Atom Age (ENTER) 

On the Model 100, you can save the sequence in the 
ADRS file, never to have to manually key it in again! 

CIS:1 234567 < = A C?U1 2345,1 23 A M?PAtom Age A M> 

Let's see just how you would use this and what the Model 
100 will do with each command character: 

1. Enter TELCOM 

2. Press FIND, type CIS, and press (ENTER] 

3. CIS:1234567<> will be displayed (yes, the Model 100 
will "hide" your log-on sequence for security in case anyone 
is watching); note that the label line display prompts will 
change at t his time to "C ALL MORE QUIT" above legends 

:ead. 

-You will see the call dialed as 



for fF2l C~F3~1 



4. Press CALL (CQ> 
each number appears and then you will hear (yes, hear) as 
the phone ring (or a busy signal) and the first sound of the 
host computer's tone as it connects. 

5. = —to pause for 2.0 seconds before continuing 

6. A C— send to the host a "Control-C" 

7. ?U— Wait until host sends capital "U", when received, 
send back the sequence: 

12345,123 (E N T E R l 

8. ?P— Wait until host sends capital "P", when received, 
send back the sequence: 

Atom Age ( ENTER) 

9. Log on complete, begin interactive terminal program, 
look for input from keyboard. 

UPLOAD/DOWNLOAD 

Terminal also provides you the ability to send and receive 
(Upload or Download) text files from a host computer system. 
Downloading is straightforward, when you w ant to save 
some information for later viewing, simply press ( F 2 ) , and 
the system will ask you for a filename to save the information 
under. Respond with a 6 character (or less) name. Sending 
(Uploading) is not much more difficult. After connection is 
made with the host and appropriate arrangemen ts are m ade 
for it to receive and store the information, press ( F 3 ) . The 
system will ask you for a filename to send. You must enter a 6 
character (or less) filename which already has the extension 
.DO. It is not necessary for you to type the ,DO, but the 
Model 100 sends only text files (Documents, remember?). 
Next, you will be asked for a WIDTH?. Here is a very subtle, 
powerful feature . . . When you typed your document with 
TEXT, you did not use the ( E N T E R ) key except to break 
paragraphs. This makes very long lines without any carriage 
retur ns (fE N T E Rl ). Some computer systems "require" 
that (ENTER) be pressed "at least" every 132 charac- 
ters (CompuServe is one of these). So, if the Mode l 1 00 didn't 
give you the opportunity to add (ENTER) 's every so 



many characters, you would have to remember to do so 
when you prepared the text and that could be a real pain in 
the neck. In fact, the Model 100 t akes it one st ep further— it 
will not split a word just to add an (ENTER) key. Yes, you 
set the width, but the receiving computer will not get any 
partial words because of it. 

If you don't want to set a WIDTH, say, because you're 
sending it via RS-232 to your Model II to be loaded into 
SCRIPSIT, simply press ( E N T E R l without setting a 
WIDTH. The file will be sent just "as-is" without any extra 
( E N T E Rl 's. This feature is there for just that reason. 

ADDRESS 

Address functions similarly to SCHEDL but uses infor- 
mation stored in the file called ADRS. By appending a colon 
after the telephone number, you can add full address, city, 
state, zip and any notes that you want to keep track of. All 
information after the second colon (remember, the first colon 
goes before the phone number) will be displayed only from 
within the ADDRS program. 

Pressing FIND ( ( F 1 ) function key) will prompt you with 
the word "Find" and wait for you to enter any character, 
number, symbol, word or group of words that you want to 
search for. ADDRS will then scan the entire ADRS file, charac- 
ter by character, from beginning to end, and display all items 
that match your request. The display will pause when 7 lines 
of information is presented and prompt you for More or Quit, 
which will be displayed immediately above the legends [3] 
and [4] (The original label display will disappear). All you have 
to do to see the next screenful of information is press the 
COO function key. If you want to look for something else, 
just press ( F 4 ) . If you've forgotten exactly what it is that you 
have in your address file and want to "scan" through it, just 
press ( E N T EW) without typing any characters to find 
after pressing FIND. The Model 100 will then display your 
entire address list pausing at the end of each screen just as 
before. 

LFIND ( ( F 5 ) function key) will perform exactly as the 
FIND command, except that all the found items will be printed 
on a printer if one is attached, without pausing. LFIND and 
(ENTER) without any search criteria will print your entire 
address file to the printer. 

MENU ( ( F 8 ) function key) Pressing this key signifies 
that you want to exit the scheduler program, and you will be 
returned to the main menu. 

MODEL 100 BASIC 



Model 100 BASIC can handle two kinds of data: 

• Numbers— can be the default double precision (1 4 signifi- 
cant digits), single precision (6 significant digits) or integers 
(-32768 to 32767) 

• String data— may vary in length from to 255 characters. 
DEFDBL— defines variables as double precision. 
DEFINT— defines variables as integer. 

DEFSNG— defines variables as single precision. 
DEFSTR— defines variables as string. 



Model 100 BASIC supports multi-dimension numeric 
and string arrays. Array size is limited only by the amount of 
available memory in your Model 100. Single dimension ar- 
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rays larger than 1 1 elements, and all multi-dimension arrays 
must be declared using the DIM statement. 

NUMERIC EXPRESSIONS 

In the Model 100, the following numeric, relational and 
logical operators are available, and they are evaluated in the 
order shown. (Parentheses are evaluated from inner-most to 
outer-most. Operators shown at the same level in the hierar- 
chy are evaluated left to right:) 
Parentheses 
A (exponentiation) 
+ ,- (unary plus and minus) 
*,/ (multiplication and division) 

\, MOD (Integer division 10\3 = 3 and modulus division 10 
MOD3 = 1) 

+ , - (addition and subtraction) 
<>>, = , = <,> = .>< (relational operators) 
NOT 
AND 
OR 
XOR 
EQV 
IMP 



ABS— Returns absolute value 

ASC— Returns ASCII code of a string 

ATN— Computers arctangent 

CDBL— Convert to double precision 

CINT— Convert to integer 

COS— Compute Cosine 

CRSLIN— Return vertical line position of cursor 

CSNG— Convert to single precision 

EOF— Returns End-of-File status 

ERL— Returns the line number of latest error 

ERR— Returns the error code of latest error 

EXP— Compute natural exponential 

FIX— Truncate to a whole number 

FRE— Return current amount of available memory 

INSTR— Search a string for a substring 

INT— Convert to integer 

LEN— Compute length of a string 

LOG— Compute natural logarithm 

LPOS— Return column position of print head within the 

printer buffer. 
MAXRAM — Return Model 100 RAM size 
PEEK— Return value at a memory address 
POS— Return column position of cursor 
RND— Return pseudo-random number 
SGN— Return algebraic sign 
SIN— Compute trigonometric sine 
SQR— Compute square root 
TAN— Compute Tangent 
VAL— Convert string to numeric value 
VARPTR— Return memory address of a variable 



CHR$— Returns ASCII character 

LEFT$— Returns left portion of a string 

MID$— Returns middle portion of a string. May also be used 

on the left side of the equal sign to replace the middle 

characters in a string. 
RIGHT$— Returns right portion of a string 
SPACES— Returns a string of spaces 



STR$— Converts a numeric value to string 
STRINGS— Returns a string of characters 

CALL— CALL is used to execute a machine language sub- 
routine from BASIC. Allows more parameters than USR. 

IF . . . THEN . . . ELSE— Test relational expression. Per- 
form THEN clause if the expression is true, perform ELSE 
clause (if present) if expression is false. 

FOR . . . NEXT— This command gives BASIC a looping 
structure. An optional STEP value may be included. 

GOSUB— Causes the BASIC program to execute the sub- 
routine beginning at the line indicated, and then return to 
the statement following the GOSUB when a RETURN 
statement is encountered. 

GOTO— Causes the BASIC program to branch to the line 
number indicated. 

ON . . . GOSUB— Branch to appropriate subroutine. 

ON . . . GOTO— Branch to appropriate line. 



The Model 100 recognizes five interrupt commands: 

ON COM GOSUB— Calls a subroutine when the computer 
receives data over the RS-232C line. 

ON ERROR GOTO— Branches to an error handling routine if 
some error occurs while the program is executing. 

ON KEY GOSUB— Calls a subroutine if you press one of the 
eight definable function keys. 

ON MDM GOSUB— Calls a subroutine when the computer 
receives data over the modem. ' 

ON TIMES GOSUB— Calls a subroutine when the real-time 
clock reaches a certain time. 

RESUME— Resumes program execution after an error. RE- 
SUME ends the error handling routine. 

BEEP— Causes the sound generator to emit a tone for about 
1/2 second. 

LINE— Draw a line on the screen. Optionally may draw a box 
(outline or filled.) 

PRESET-Turn off an LCD pixel. 

PSET— Turn on an LCD pixel. 

SCREEN ON/OFF— Lock or unlock the screen label line. 

SOUND— Outputs a tone of specified pitch and duration. 

SOUND ON/OFF— Enables or disables sound during cas- 
sette loads and while the Model 1 00 is waiting for a carrier 
signal from the telephone modem lines. 

CLEAR— Clears all variable values, closes all open files, and 
optionally reserves string and high memory space. 

CLS— Clears the screen 

CLOAD— Loads a BASIC program from tape. 

CLOAD?— Verify a cassette load of a BASIC program. 

CLOADM— Loads a machine language file from tape. 

CLOSE— Closes open files by number, or all files. 

COM ON/OFF/STOP— Enable or disable communications 
interrupt. 

CONT— Continue program execution after a STOP com- 
mand or (BREAKl 

CSAVE— Save a BASIC program on tape. Program may be 
saved in compressed or ASCII formats. 

CSAVEM— Save a machine language program on tape, 
using start, end and entry addresses. 

DATA— Defines a data set within a BASIC program. 
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DATE$— Prints or sets current date in MM/DD/YY form. 

DAYS— Prints or sets .current day of the week. 

DIM— Define array size. 

EDIT— Edit a BASIC program. 

END— End BASIC program execution. 

ERROR— Simulates an error in a program. 

FILES— Prints the names of data and program files stored in 

RAM. 
FRE— Returns the amount of memory available to BASIC 
HIMEM — Returns highest memory address available to 

BASIC 
INKEY$— Returns any keyboard key currently pressed 
INP— Return a value from a CPU port 
INPUT— Input data from keyboard. 
INPUT #— Input data from a file. 
INPUTS— Inputs a number of characters from keyboard or 

from a file. 
IPL— Defines a BASIC program to run whenever the Model 

100 is powered up. 
KEY— Define function keys. 
KEY LIST— List function key definitions. 
KEY ON/OFF/STOP— Enable or disable function key inter- 
rupts. 
KILL- Erases a RAM file. 
LCOPY— Copies the screen text to the printer. 
LET— Optional assignment statement. 
LINE INPUT— Input a string from the keyboard. 
LINE INPUT #— Input a string from a file. 
LIST— Lists the current program to the screen. 
LLIST— Lists the current program to the printer. 
LOAD— Loads a BASIC program from RAM, CAS, COM, or 

MDM for execution. 
LOADM— Load a machine language file from RAM or CAS. 
LPRINT— Print data to the printer. 
LPRINT USING— Print formatted data to printer. 
MAXFILES— Specifies the maximum number of files your 

program may have open at one time. 
MDM ON/OFF/STOP — Enables or disables modem 

interrupt. 
MENU — Returns to the Model 100 menu. 
MERGE— Combines two BASIC programs. One of the pro- 
grams will be in current memory, the other will come from 

RAM, CAS, COM, or MDM. 
MOTOR ON/OFF— Turns the cassette motor on or off. 
NAME . . . AS— Renames a RAM file. 
NEW— Erases the current program. 
OPEN— Open a RAM, CAS, COM, LCD, LPT, or MDM file for 

I/O. 
OUT— Output a byte to a port. 
POKE— Load a value into memory. 
POWER— Controls the automatic power off feature. 
POWER CONT— Prevent automatic power down. 
POWER OFF— Turn power off. If optional RESUME is 

added, execution continues where it stopped before 

power was turned off. 
PRINT— Print data to the screen. ?— Abbreviation for PRINT 
PRINT @— 'Print at specified position on screen. 
PRINT #— Print data to a file. 

PRINT USING— Print formatted data to screen or file. 
PRINT # USING— Print formatted data to a file. 
READ— Reads a data set within a BASIC program. 
REM— Indicates an unexecutable comment. 
RESTORE— Allows DATA items to be reused. The optional 



line number specifies which line the DATA pointer is to be 
set to. 

RUN— Run a BASIC program. May include loading the pro- 
gram from RAM, CAS, COM, or MDM. The ,R option tells 
BASIC to leave open files open. 

RUNM— Load and execute a machine language program 
from RAM or CAS. 

SAVE— Saves the current program to RAM, CAS, COM, 
LCD, LPT, or MDM. Optional ,A may be used to store an 
ASCI I file to RAM or CAS. Other devices automatically save 
in ASCII. 

SAVEM— Save a machine language file to CAS or RAM. 

STOP— Stop program execution. 

TAB— Skip to specified column with PRINT or LPRINT. 

TIMES— Displays or sets the current time. 

TIMES ON/OFF/STOP — Enables or disables the time 
interrupt. 

THE BOTTOM LINE 

The Model 100 will come in two standard versions: 

Model 100 with 8K RAM (26-3801 $799.00) 

Model 100 with 24K RAM (26-3802 $999.00) 

The following accessories will also be available for the 
Model 100: 

AC Adaptor/Charger— this unit lets you power the 
Model 100 from the AC line, as well as charging the internal 
Ni-Cad batteries. The charger does not charge the 4 AA 
batteries. (26-3804 $5.95) 

8K RAM expansion— Depending on the amount of RAM 
in your Model 1 00 when you buy it (8K or 24K), you can add 
from one to three 8K RAM expansion kits. This gives you the 
ability to have up to 32K RAM in the Model 100. (26-3816 
$1 19.95 + $15.00 installation— only one installation charge 
will be made if you have more than one RAM kit installed at 
the one time) 

Printer Cable— This cable will let you use any of 
Radio Shack's standard parallel printers (26-1409 $14.95). 

Direct Connect Modem Cable— This cable lets you con- 
nect the Model 100's built-in direct connect modem to a 
phone line. Included with this cable is a sign-up package for 
CompuServe and Dow Jones, including one free hour non- 
prime time usage on each system. (26-1410 $19.95) 

Hardshell Custom Carrying Case— This case is large 
enough for the Model 1 00, Radio Shack's CCR-81 Computer 
Recorder, cables, extra cassettes, and more. (26-3809 
$49.95) 

Cassette Cable— -If you already have a tape recorder, the 
standard Radio Shack Cassette Interface Cable will let you 
connect the Model 100 to a cassette recorder. Even though 
the Model 1 00 uses an 8 pin socket for the cassette in, the 5 
pin 26-1207 will work correctly. (26-1207 $5.95) 

Cassette Recorder— If you don't have a cassette re- 
corder, the Radio Shack CCR-81 is designed for use with 
your Model 1 00. Included with the CCR-81 is a cassette cable 
similar to 26-1207 which will work with your Model 100. 
(26-1208 $59.95) 

RS-232 Cables— Check with your local Radio Shack 
store for Radio Shack's Universal RS-232C Accessories like 
Extended Cables, Cable Extenders, Null Modems and 
others. 

Retail prices shown here may vary at individual stores and dealers. 

J3 
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and CBASIC for the 
del II and Model 12 



CP/M Plus is a high performance single-user, single- 
tasking operating system designed for microcomputers that 
use the Intel 8080 or Zilog Z-80 family of microprocessors. 
CP/M Plus was designed with the business user in mind— it is 
easy to learn and use. CP/M Plus also features a flexible 
application program interface and powerful system utilities to 
facilitate software development. 

CP/M Plus includes a fast, sophisticated file system. It 
has a time tested, modular design which allows it to be easily 
customized to run in a particular hardware environment. It 
supports our bank-switched memory. And CP/M Plus is 
small, residing in about 10K bytes of memory. 

CP/M PLUS FEATURES 

High Performance File System 

CP/M 2.2 Compatible 

Time and Date Stamps on Files 

Automatic Disk Login of Removable Media 

Console I/O Redirection 

Easy to Use System Utilities with HELP Facility 

Powerful Batch Facility 

Systems Primitives Designed for Applications 

Programmers 
Resident System Extensions 
Sophisticated Programmer Utilities 
(Catalog number 26-4740, suggested retail price $249.00) 

HIGH PERFORMANCE FILE SYSTEM 

In CP/M Plus, hashed directory access, record buf- 
fering, and multi-sector disk I/O support a high performance 
file system. CP/M Plus uses a hashing technique to directly 
access directory information, eliminating the need for direc- 
tory searching. Record buffers maintained in memory on a 
LRU scheme give the application program fast access to a 
working set of directory and data records. Multi-sector I/O 
allows application programs and the operating system to 
read or write up to 16K of program or data records in one 
operation. The operating system uses multi-sector reads to 
load programs at high speed. 

CP/M 2.2 COMPATIBLE 

The CP/M Plus file system is upward compatible with 
CP/M 2.2 and MP/M II files. All files generated by CP/M 
systems can be read under CP/M Plus. Application software 
which runs under CP/M 2.2 will run under CP/M Plus without 
modification. 

TIME AND DATE STAMPS ON FILES 

Time and date stamping options allow the user to record 
in the disk directory two entries for time and date stamps for 
each file. The user can select the time and date of the last 
update to a file and either time and date of the file's creation or 



last access. The DIR command displays time and date stamp 
information. 

AUTOMATIC DISK LOGIN OF REMOVABLE MEDIA 

CP/M Plus automatically logs in a disk when it detects a 
media change. The user need not inform the operating sys- 
tem when a disk is changed. If files are open and CP/M Plus 
detects a media change, CP/M Plus performs no further file 
I/O for these files. 

DISK DRIVE SUPPORT 

CP/M Plus supports up to sixteen logical drives. Space is 
dynamically allocated and released. A single volume can be 
partitioned into sixteen logical areas identified by a user 
number. All files on user area can be made available under 
the other user areas. 

CONSOLE I/O REDIRECTION 

The CP/M Plus GET and PUT utilities allow application 
programs to redirect serial device input/output to or from a 
disk file. Programs do not need to be modified to use this 
facility. 

SYSTEM UTILITIES 

CP/M Plus utilities have a consistent syntax and accept 
optional English words to make commands easier to use and 
remember. A HELP command displays concise information 
on all system commands and available options. The HELP 
input file can be expanded to include information about appli- 
cation programs. 

BATCH FACILITIES 

The batch facility, SUBMIT, allows the user to perform 
repetitive tasks without re-keying the command sequence. 
SUBMIT input files can include both program and system 
input. SUBMIT input files can include commands to execute 
additional SUBMIT files. A sequence of CP/M Plus com- 
mands can also be entered with one console input line. 

SYSTEM PRIMITIVES 

CP/M Plus is upward compatible with CP/M 2 at the 
operating system functional level. Added system primitives 
allow the application program to determine the amount of 
free space available on a drive, truncate files, and chain to 
another program. An additional primitive allows application 
programs to intercept and process system errors. 

RESIDENT SYSTEM EXTENSIONS 

The CP/M Plus RSX facility allows customization of the 
operating system on a selective basis. RSX modules are 
attached to the base of the operating system where they 
intercept operating system functions and either perform the 
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function or forward the function to the operating system. RSX 
modules can remain permanently in memory or be removed 
when a transient program terminates. 

SOPHISTICATED PROGRAMMER UTILITIES 

The CP/M Plus package includes Digital Research's 
symbolic instruction debugger (SID), macro assembler 
(MAC), relocating macro assembler (RMAC), and linkage- 
editor with overlay capability (LINK-80). These utilities sim- 
plify systems level programming. 
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CP/M PLUS UTILITIES 

CP/M Plus includes utilities to list file directories, transfer 
files, edit files and create and debug 8080 assembly language 
programs. The following utilities are also part of the CP/M Plus 
package. 

DEVICE: The DEVICE command sets communication protocols and 

baud rates for character I/O devices. It also allows the user to 

change device assignments and to assign program output to 

multiple devices. 
GET: The GET command redirects console input to be read from a 

disk file. The input file can contain both standard CP/M Plus input 

and input to the application program. 
PUT: The PUT command complements the GET command by 

allowing application programs and CP/M Plus system output to 

be directed to a disk file. 
SET: The SET utility allows the user to set various file attributes and 

time and date recording mode. The file attributes include 

Read-Only and System. 
SETDEF: The SETDEF command displays and defines the disk 

search order. With this command, the user can cause CP/M Plus 

to search more than one drive for a command file. The user can 



also direct CP/M Plus to search for files of type SUB as well as 
type COM. 

SHOW: The SHOW utility displays information about the 
characteristics of a logical drive such as capacity, number of 
directory entries, and directory label information. 

SUBMIT: The SUBMIT command lets the user execute a command 
sequence stored in a disk file. The file can contain both CP/M 
Plus system input and application program input. 

CP/M PLUS PACKAGE 

CP/M Plus is shipped on two 8-inch single-sided, single 
density diskettes. 

SOFTWARE PERFORMANCE REPORT 

CP/M Plus is supported by Digital Research's Software 
Performance Report (SPR) system. This service provides a 
prompt response to technical problems associated with 
CP/M Plus. Users are provided with SPR forms which serve 
as a communications device to inform the Digital Research 
Product Support staff of user-identified problems. 
CBASIC OVERVIEW 

CBASIC is a commercial dialect of the popular BASIC 
language implemented as a compiler/interpreter. CBASIC is 
designed specifically to develop business applications. A 
source code file, created by a text editor or word processor, is 
compiled by CBASIC into an intermediate file composed of 
pseudo-code (P-code) instructions. During program execu- 
tion, the CBASIC run-time monitor interprets each P-code 
instruction and.performs the operation. This process enables 
CBASIC to use less random access memory (RAM) space, 
providing more memory area for the application program. 

Due to its efficient use of RAM, precision arithmetic capa- 
bility and high level file management, more software pack- 
ages have been written in CBASIC for commercial business 
applications than in any other microcomputer language. 

DECIMAL ARITHMETIC 

CBASIC maintains real numbers in a binary coded deci- 
mal (BCD) floating point format, retaining 14 significant digits. 
Decimal arithmetic assures that fractional parts of dollar 
amounts will be exact and that ledgers will balance to the 
penny. 

CBASIC supports integer arithmetic. By using integer 
variables whenever possible, program speed and 
throughput will be increased tremendously. 

CBASIC FEATURES 

Extended Precision Decimal Arithmetic 
Expanded File Processing 
Comprehensive String Processing 
Efficient Use of Memory 
Reduced Software Development Time 
Assembly Code Interface 
Debugging Capabilities 
Cross Reference Lister 

CBASIC PACKAGE 

CBASIC is shipped on an 8-inch single-sided, single- 
density diskette. The diskette contains the following machine- 
readable files: 

CBAS2.COM 

CRUN1.COM 

XREF.COM 

(Catalog number 26-4742, suggested retail price $99.00) 

CP/M is a registered trademark of Digital Research 

CP/M Plus, RMAC, SID, MAC, LINK-80 and the Digital Research logo are 

trademarks of Digital Research 

Z-80 is a registered trademark of Zilog Corp. JB 
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The DC-1200-A 1200 Baud 
Modem 



By Linda Miller 



The DC-1200 may appear a little complicated with all its 
indicator lights and switches, but it is very simple to use and, 
best of all, the DC-1200 makes it possible to transfer data at 
1200 baud. (Catalog number 76-1005, suggested retail price 
$699.00). 




THE EIGHT INDICATORS 

The indicators give the user information about what is 
happening during the communicating process. 

TR (Terminal Ready). If this indicator is not on, the mo- 
dem won't operate. TR indicates that the DC-1 200 is ready to 
transmit and/or receive data. 

OH (Off Hook). OH indicates that the modem has control 
of the phone line. 

TD (Transmit Data). When the DC-1200 is transmitting 
data to another modem, TD will blink on and off. 

RD (Receive Data). This indicator lights up when it re- 
ceives a space and goes off when the modem receives a 
mark. 

HS (High Speed). When the DC-1200 is in the high 
speed mode, this indicator lights up. 

Rl (Ring Indicator). When the DC-1200 receives an in- 
coming call, then Rl lights up. 

CD (Carrier Detect). When the DC-1 200 detects a carrier 
tone from a remote modem, CD lights up. 

ON (Power On). ON is illuminated when the power is on, 
and everything is connected properly. 

THE THREE SWITCHES 

Pressing the local test switch puts the modem in the local 
test mode. Local test is used to verify that the modem's 
modulation/demodulation circuits are working correctly, the 
computer's transmit/receive functions are correct, and the 
modem/computer interface is operating under proper 
conditions. 

The high speed switch is just that— a high speed switch. 
If it is pressed in, then transmission can be done at 1200 



baud. When the high speed switch is out, then a 300 baud 
rate is engaged. 

The originate mode switch is pressed before originating 
(placing) a call. 

ORIGINATE OR ANSWER? 

The DC-1200 can be used two ways: to originate or to 
answer calls. As a call originator, the DC-1 200 is used to call a 
host computer or information service such as CompuServe. 
The originating modem selects the transmission speed (high 
= 1200 baud, low = 300 baud). 

The DC-1200 will also answer a call from another termi- 
nal. Since the DC-1200 is always in the Auto-Answer Mode, 
no switches have to be set, no buttons need to be pressed, 
and the phone doesn't have to be picked up manually be- 
cause the modem will answer it automatically. 

TECHNICAL INFORMATION 

When the HS switch is pushed in, the DC-1 200 is end-to- 
end compatible with Bell 21 2A modems or comparable prod- 
ucts. With low speed, the DC-1200 operates in a format 
compatible with Bell 100 series modems or acoustic 
couplers. 

If called by a 300 bps modem, the DC-1 200 will automat- 
ically adapt to the speed of the calling modem regardless of 
the position of the HS switch. To originate calls to other 300 
bps modems, the HS switch must be out. 

AUTO CALL MODULE— AN OPTIONAL EXTRA 

The Auto Call Unit (ACU) makes it possible for the 
DC-1200 to actually dial a phone number. Either a single 48 
character buffer containing one phone number or two 24 
character buffers, each containing a single phone number, 
may be set up. In addition to dual number storage, the 
DC-1200 ACU also features a menu; short, medium, and 
long pause commands; the ability to select rotary or tone 
dialing, and many other enhancements. The ACU for the 
DC-1200 (Catalog number 76-1009, suggested retail price 
$149.95) is an optional extra. 

FULL OR HALF DUPLEX 

The DC-1 200 is preset for full-duplex operation. Setting it 
for half-duplex operation must be done by a qualified Radio 
Shack technician. 

SIGNING OFF 

The DC-1 200 has 1 200 baud communication capability; 
it is simple to use, and, with the Auto Call Unit, it offers 
programability and versatility. JH 
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Bugs, Errors, and Fixes 



NOTE TO USERS: 

The following changes and corrections are provided for 
your information. If you have an applications program which 
is working correctly, you should probably NOT make any 
changes to it, unless we specifically direct you to by mail. All 
Customer Service Bulletins will contain the phrase "This is a 
Required Modification" or "This is an Optional Modification". 
It is up to you to decide whether or not to apply an optional 
modification, however, you should always implement 
a required modification regardless of your past experience 
with a package. The error it prevents may be just around the 
corner and the modification could save you many hours of 
frustration. 

If you feel that changes should be made, but you do not 
feel qualified to make the change yourself, please contact 
your local Radio Shack Computer Center or Expanded 
Computer Department for assistance. If you do not have 
access to one of these stores, then you may want to call 
Computer Customer Service in Fort Worth for assistance. 

PATCHES 

PATCHes are entered from TRSDOS READY and are 
used to make corrections to files stored on the disk. 

1. Before making a PATCH, back up the diskette 
that requires modification and make the 
PATCHES to the backup copy of the diskette. 

2. Apply PATCHES according to the information 
given in your TRSDOS manual. 

Color Computer 

EDTASM + MANUAL (26-3250) 

Make the following changes to the Color Computer 
EDTASM + Manual: 

Page 6. Note in the upper left corner of the page states 
that ZBUG will display the A1 through FF as ASCII charac- 
ters. It should read, "Note: ZBUG will also display the 80 
HEX through FF as ASCII characters. However, they are not 
the true characters which these codes represent." 

Page 12. It is stated that "You can use the Editor to edit 
your BASIC programs. . . ", but no explanation is given 
about how to get that BASIC program into the Editor. It should 
be stated that the BASIC program must be saved out in ASCII 
before it can be loaded into the Editor. 

Page 13. /NO, last paragraph on left hand side of page, 
listing description says: "No object code in the listing." It 
should say "No object code in memory or to cassette". 

Page 26. The first paragraph, top right column of page, 
states that the BASIC ROM routines are listed in Appendix E. 
They are really listed in Appendix F. 

Page 42. Both BVS and CLR are left out of the listing of 
the 6809 Instruction set. 



BVS Branch on Overflow Set 

Source Forms: BVS dd; LBVS DDDD 
Operation: TEMP <- M1 

IFF V = 1 then PC «- PC + TEMP 
Condition Codes: Not affected 
Description: Tests the state of the V 

(overflow) bit and causes a 
branch if it is set. That is, 
branch if the twos complement 
result was invalid. When used 
after an operation on twos 
complement binary values, 
this instruction will branch 
if there was an overflow. 
Addressing Mode: Relative 
CLR Clear 

Source Form: CLR Q 
Operation: TEMP <- M 

M <- 00 16 
Condition Codes: H - Not affected. 

N - Always cleared. 
Z - Always set. 
V - Always cleared. 
C - Always cleared. 
Description: Accumulator A or B or memory 
location M is loaded with 
00000000. Note that the EA is 
read during this operation. 
Addressing Modes: Inherent 
Extended 
Direct 
Indexed 
Page 55. In the last line of the page CED should be GED- 
Page 56. Atthe end of the first paragraph the GED should 
beQ. 

Page 57. The W filename is missing. W writes program to 
tape. If filename is omitted, the default name NONAME will be 
assigned. 

Page 59. "Pages discussed" for U and V commands are 
missing. Should be 19. 

C command, operand is missing. 
Page 60. Single step command is missing from ZBUG 
command list. It is a //B.//B. 

READER SUBMITTED FIXES FOR EDTASM + 

Joseph Kohn 

1343 Blossom Avenue 

Redlands, CA 92373 

Generating sounds is a frequent part of machine lan- 
guage programs. There is a potential for problems when 
using the EDTASM + ROMpac with the sound routines that 
commonly appear in articles. 

(Continued on Page 36) 
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AgriStar: America's Agricultural 
Information and Computing 
Network 



by Annette Zamberlin-Main 



There are several data bases currently on the market that 
have been designed for a specific group of individuals. For 
example, WestJaw has a data base specifically geared for 
members of the legal community. The Dow Jones News 
Retrieval Service originally began as a specialized data base 
for the financial/investment community and has since grown 
to include much more than just pure financial/investment type 
information. 

To this list of specialized data bases we now add AgriStar, 
the agricultural information and computing network, dedi- 
cated to the professional farmer, professional rancher, farm 
manager, ag banker, elevator operator, extension specialist 
or agribusiness executive. 

AgriStar meets all the qualifications for a data base and 
much more. It is an interactive (two-way) dial up electronic 
information and on-line data base service, which also offers 
electronic mail capabilities and computer time-sharing 
services. 

The American agricultural business is just that, a busi- 
ness. And because of the high level of sophisticated technol- 
ogy which is practiced by the various groups involved in it, 
AgriStar offers an incredible spectrum of information and 
services. For example: 

AgriScan A continuous business information service. 
Over 1 2,000 electronic pages are continuously updated with 
business, financial, marketing, weather and price informa- 
tion. A wide range of analyses and recommendations of 
reporters, analysts, economists, meteorologists and re- 
searchers from throughout the U.S. and 48 foreign countries 
is offered. 

StarGram An electronic communications service. The 
AgriStar user will be able to send and receive messages from 
other farmers, consultants, dealers, distributors and commer- 
cial companies. 

AgriStar is continually expanding its services and updat- 
ing its system. Here is a glimpse at some upcoming 
services: 

AgriCompute An on-line computing service which will 
be a combination of online timesharing and a library of micro- 
computer software programs which can be accessed for 
downloading. The system allows the user to use on-line farm 
management modeling, analysis and forecasting programs. 
All the programs have been extensively tested by farmers 
and proven successful. 

AgriGuide A how-to business encyclopedia. Some 
25,000 entries are planned, ranging from simple marketing 



principles to sophisticated price forecasting methods and 
breakeven analysis models for various enterprises. A selec- 
tion of entries from the editorial library of Farm Futures and 
other major agricultural publications will be included along 
with high quality information from private and university agri- 
cultural economists. 

AgriTech This service is a how-to library of agricultural 
product information. Commercial data bases will be created 
and maintained as an electronic customer support service by 
agricultural, chemical, fertilizer, equipment, seed and feed 
companies; noncommercial'data bases will also be available 
from land universities, government sources, and several ma- 
jor agricultural publishers. 

AgriMart Commercial companies will use these 
electronic "yellow pages" to communicate to farmers about 
their products and services. 

SYSTEM REQUIREMENTS 

Radio Shack is the exclusive electronic retail distributor 
for AgriData Resources, Inc.'s AgriStar service. The system 
requires: 

1 . A TRS-80 Model I or III microcomputer with 
at least a 32K memory, RS-232-C interface 
capability and one disk drive. A TRS-80 
Model II microcomputer could also be used 
or a Data Terminal 1 . 

2. An acoustic coupler or modem, such as: 
TRS-80 Telephone Interface II 
Acoustic Coupler 

Modem I or II 

DC1200 High Speed Modem 

3. A telephone 

4. And, optionally, any compatible Radio 
Shack printer. 
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COST 

The basic client service fee includes: 

1. Annual AgriStar User Manual 

2. Quarterly AgriStar System Index 

3. Biweekly AgriStar Review 

4. AgriData Network Audio System (24 hours)* 

5. Toll-free User Support (24 hours) 
* as described in the User's Manual. 

AgriStar (Cat. No. 26-2227) documentation and six 
months of support services (not including connect time or 
information source fees) is available for $199.95 at 
Radio Shack Computer Centers, participating Radio Shack 
stores and authorized dealers. 

A WORD ABOUT DESIGNING AN INFORMATION 
SERVICE 

The information contained within AgriStar is vast and the 
user will not need to access all of it. AgriScan will allow the 
user to custom design his subscription to exactly fit his partic- 
ular agricultural business. It also allows the user to access the 
service on the user's own particular schedule. 

By developing a customized information service with 
AgriScan, AgriStar will become a powerful management and 
decision-making tool which can be accessed quickly, easily, 
and economically. JS 



#U 3F96 3F98 8(ENTER 
#B CENT e r) 



Bugs, Errors, and Fixes 



(From Page 34) 



The generally accepted practice is to use the following 
codes to 'turn on' the sound: 

LDA #$3F 

STA $FF23 
This can cause problems when trying to run a program using 
ZBUG, because $FF23 contains ROMpac signals as well as 
the sound enable. Running this routine will cause the pro- 
gram to crash and dump the edit buffer. 

This problem can be eliminated by using the following 
program, which is probably more correct than the above, 
since it only affects the sound: 

LDA $FF23 

ORA#8 

STA $FF23 



#3F 95/E 12(E N T ERl 
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#3F96/ 10BE 3420 ( ENTER ) 

#3FA0/ 7E82 3520 ( ENTER) 

Now to save his on tape, (don't forget to change 

cassettes): 

#P PTFX16EA 3F80 3FEE 3F80 

And to make the printer functional, 

#168/ 8273 3F8C 
and print away! 

To load your saved PTFX16EA (EA for Editor-Assembler 
compati ble), after po wer-up, type: 

*Z (E N TERJ 

#L PTFX16EACENT E R) 

#W (ENTER) 



#168/ 8273 3F8C ( ENTER) 
and you're all set. 

Note that PTFX 1 6EA is still compatible with BASIC and is 
set up according to the PTFX instructions that came with the 
original cassette. JH 



MAGAZINES 

Below are four magazines of special interest to TRS-80 
owners that we believe have editorial content of high quality 
and will be of use to our customers. 

80-US (Covers all TRS-80's)* 
3838 South Warner Street 
Tacoma, WA 98409 

Color Computer Magazine 
Highland Hill 
Camden, ME 04843 

Rainbow (Covers the TRS-80 Color Computer.) 
5803 Timber Ridge Dr. 
Prospect, KY 40059 

two/sixteen magazine 
P.O. Box 1216 
Lancaster, PA 17603 

* Write to them to recieve a free sample copy. 



Troy C. Meyers 
408 S 60th Ave. #B 
Yakima, WA 98908 

I am a happy new owner of a DMP-100. I also have an 
early Extended BASIC 1 .0 1 6K Color Computer. Therefore in 
order to make the combination work, I purchased the PTFX 
Cassette Program (Cat. No. 70-2013). 

This works great in BASIC, but it fouls up the EDTASM + 
that I use for M/L programming. The reason is that the 
PTFX16 routine does not preserve the Y register, which is 
necessary for EDTASM + . The following is a "FIX" for this 
problem, as repaired while using EDTASM + . 

Fro m power-up, t ype so that the screen appears like this: 

7 (ENTER) 

#L PTFX16 fE~N T ER] 



#U 3F9E 3FA2 4D ( E N T E R) 



Computer Customer Service 
Address and Phone Numbers 

8AM to 5PM Central Time 

Computer Customer Services 

400 Atrium, One Tandy Center 

Fort Worth, Texas 76102 

Model I/III Business Group (817) 390-3939 

Model 11/16 Business Group (817) 390-3935 

Languages and Compilers (817) 390-3946 

Color and Pocket Computer Group (817) 390-3944 

Hardware and Communications Group . . . (817) 390-2140 

Educational Software (817) 390-3302 

Games, Books, and New Products (817) 390-2133 

Newsletter Subscription Problems (817) 870-0407 
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Notes on Previous 
Newsletters 

FEBRUARY 1982 

Mailing List Files 

Robert K. Abbett 
Oakdale Studio, Inc. 
7259 East Valley View Road 
Scottsdale, AZ 85253 

A letter from Neal H. Krape, in your November 1982 
issue, deals with avoiding unsightly spaces in the Firstname 
Lastname problem when alphabetizing people's names for 
mail lists. 

Another solution I have found, uses a defined function to 
strip the trailing blanks from such data that have been LSET to 
the field. The function need only be placed once in the 
program line and can be called again at any time with new 
variables if needed. 

I use: 

DEF FNS$ (A$) = LEFT$(A$+" ",INSTR(A$+" "," ")-l) 

(Two spaces between the quotes) and would then use: 

LPRINT FNS$(NF$)" "NL$ 

NF$ being the field name for first name, etc. 

Then I could also call the function to strip the trailing 
blanks from CY$ (city) so that city and state will be printed up 
snugly. 

LPRINT FNS$(CY$)" "ST$" "ZP$ 

My authority is Lewis Rosenfelder's BASIC Faster and 

Better, IJG inc. 

Mr. James R. Napolin 
2192 Dogwood Lane 
Westbury, NY 11590 

Mr. Neal H. Krape and Mr. William G.S. Smith recently 
suggested their solution for alphabetizing a file of people's 
names by using two fields. 

I have a small program using two fields, one for the last 
name and one for the first name. This program improves 
upon the suggestions made by Mr. Krape and Mr. Smith in 
that it eliminates the gaps appearing between the first and last 
name field. The program allows you to enter a list of names 
and print them, but there are many possibilities for you to 
expand it. 

I currently have a 48K Model III, Line Printer VI and 
SCRIPSIT Program, which are completely satisfactory for my 
many business and programming applications. I would also 
like to add, your magazine has helped me in innumerable 
ways. KEEP UP THE GOOD WORK! 

100 REM WRITTEN BY: JAMES R. NAPOLIN IN DISK BASIC 
110 REM TRS-80 MODEL III LINE PRINTER VI 

200 REM THIS PROGRAM WAS WRITTEN TO PRINT FIRST AND LAST 

210 REM NAMES FROM TWO FIELDS WITHOUT THE GAP THAT MIGHT 

220 REM APPEAR BETWEEN THE FIRST NAME AND LAST NAME 

230 REM BECAUSE OF UNUSED SPACE IN THE FIRST NAME FIELD 

300 REM X% = RECORD NUMBER IN THE RANDOM FILE 

L$ = LAST NAME FIELD 

F$ = FIRST NAME FIELD 

LF$ = LENGTH OF FIRST NAME FIELD 

400 CLEAR 500 

: X% = 'HOUSEKEEPING 

410 OPEN "R", 1 , "NAMEDATA" 'OPEN FILE $ DEFINE FIELD 

420 FIELD1, 15 AS L$, 15 AS F$, 2 AS LF$ 
500 XZ = X% + 1 'MENU 

510 PRINT "ENTER YOUR LAST NAME OR Q TO QUIT OR P TO PRINT LIST" 
520 LINE INPUT A$ 'ENTER LAST NAME 



530 IF A$ = "Q" THEN CLOSE 
: STOP 

540 IF A$ = "P" THEN 1000 

550 PRINT "ENTER YOUR FIRST NAME" 

560 LINE INPUT B$ 

570 L% = LEN (B$) 

580 LSET L$ = A$ 
: LSET F$ = B$ 
: LSET LF$ = MKI$ (L%) 

590 PUT 1 , X% 

600 GOTO 500 



'ENTER FIRST NAME 



'WRITE TO FILE 



1000 PRINT "NAME LIST" 

: PRINT 'PRINT FIRST AND LAST NAMES 
110 FOR XX = 1 TO LOF (1) 
(20 GET 1 , X% 
S30 L% = CVI (LF$) 
(40 PRINT LEFT? (F$,L%+1) + L$ 
S50 NEXT X.% 
160 GOTO 510 'RETURN TO MENU 

SAMPLE OUTPUT: 

NAME LIST 

JAMES NAPOLIN 
JOHN DOE 
JACK SMITH 
MICHAEL JOHNSON 
MICK JAGGER 



JULY/AUGUST 1982 
Asteroids 

Lix Flores 

112 Coloma Way 

Vallejo, CA 94590 

In Richard Zepp's program "Asteroids", I have attained 
a score of 481 2 on page number 161. That score was a little 
harder to reach since I added some lines to give more of a 
challenge after 2000 points are reached. And, for those of 
you who play coin-op video games, I have added a wrap 
around feature. 

So, have fun playing, and Richard Zepp, I salute you. 

4 PRINT"WRAPAROUND OR REGULAR (W/R)?" 

5 B$=INKEY$ 

:IF B$="W" THEN F=l ELSE IF B$=""THEN 5 

6 IF B$<> "W" THEN F=0 

131 IF S<2000 THEN 135 

132 FOR M=1TO20 

133 Q=RNO(63) 

:R=RNO(31) 

134 SET(Q,R,8) 

:NEXT M 
215 IF F=l THEN 230 
225 IF A$=CHR$(9)THEN B=B+1 

: IF B>63 THEN B=63 
227 GOTO 235 
230 IF A$=CHR$(8)THEN B=B-1 

: IF B<1 THEN B=63 
233 IF A$=CHR$(9)THEN B=B+1 

: IF B>63 THEN B=l 
1040 CLS 

:GOT0 4 

Matthew Weyh 

Age 7 

2641 East Crestline Drive 

Bellingham, WA 98226 

In the December 1982 issue of Microcomputer News, 
Joseph Prisco reports that he obtained a new high score of 
3998 on Richard Zepp's "Asteroids" program for the Color 
Computer. Well, I would like to report a new record high score 
of 4718. 

Sieve of Eratosthenes 
Steven Hess 

I was very interested in William Barden's article about the 
Sieve of Eratosthenes, because I have been using a BASIC 
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program to find prime numbers. It is a fairly fast program and 
can be easily converted to produce a hard copy. It was 
originally written on another computer, and was converted to 
run on a 4K COLOR COMPUTER. 

3' PRIME BY DAN JEUCH AND STEVE HESS 
5 CL3 

10 X=9 

: Y=4 

11 ' FOR 16 OR 32K, CHANGE LINE 20 TO 

: DIM PM(600) 

12 ' AND CHANGE LINE 50 TO 

: X=X+1 

: IF X=1800 THEN 500 
20 DIM PM(200) 
30 PM(1)=2 

:PM(2)=3 
40 PM(3)=5 

:PM(4)=7 
50 X=X+1 

:IF X=670 THEN 500 
60 FOR 1=1 TO Y 

70 IF INT(X/PM(T))=X/PM(T)THEN90 
80 NEXT 

:GOTO100 
90 GOTO 50 
100 PRINTX; 
Y=X+1 
PM(Y)=X 
GOTO 90 
500 PRINT 

:FOR P=l TO Y 
510 PRINT PM(Y) 
520 NEXT 

SEPTEMBER 1982 

General Electric ASCII Sequential Files 

Michael P. Guerard 

7 South Jefferson Avenue 

Wenonah, NJ 80890 

Mr. Richard Halloran'stipson using "terminal" files offers 
some interesting alternatives to data entry, but there is one 
bug in the process. 

The problem is that if the first data value on a line is 
numerical, it becomes part of the line number, and is lost as a 
data value! Fortunately, this can be prevented by entering 
each line as a comment, beginning with a single quote ('). 
This has the added advantage of allowing the "file" to be 
RUN without errors (or output!), should one forget that it is not 
a "real" program. 

Greater flexibility in data format can be achieved if 
LINEINPUT is used instead of INPUT; this allows any charac- 
ters to be included in the data, even "quotes." Also, I recom- 
mend using line numbers from 1 000; this allows quite a large 
file to be entered and keeps the number of characters to be 
stripped off the front of each line to fixed number. Allowing for 
the space after the line number, plus the comment quote (6 
characters in all), the MID$(A$,7) function works nicely. After 
the line has been LINEINPUT, it can be broken up and 
manipulated as needed by the various string functions and 
VAL( ). Of course, INPUT also works well if the data format is 
consistent from line to line. 

OCTOBER 1982 

Hex to Decimal 

Justin B. Snyder 
403 North Avenue 
Lake Bluff, IL 60044 

I do not understand all the recent fuss about Hex to Dec. 
For $0600, e.g. simply type "7&H0600" and instantly 
you see 1536. 



EDITOR'S NOTE: Not all TRS-SOs are capable of automatic 
Hex to Dec conversion, which is the reason for publishing the 
program. 

Loadcopy and Loaddata 

Al Kalar 
Box 243 
Sumner, WA 98390 

Mr. Fraser's article was well presented and documented. 
Unfortunately, "CSAVEM" is not a feature of non-Extended 
BASIC (much the pity) on the CoCo. 

To use "Loadcopy'"s features with "BASIC," one should 
"CLOAD" the saved BASIC program and "RUN" it. Then 
"CLOAD" the program you wish to work on. Since the ma- 
chine language is in high memory and protected, "CLOAD" 
or "NEW" will not harm it. 

Mailing Labels on the CoCo 

D. Banaszak 

168 Stratmore 

New Carlisle, OH 45344 

Special thanks for publication of the program I submitted 
for mailing labels on the CoCo. 

I have received several calls about the listing in which 
many readers got TM errors in line 1265. This was because 
the second equal sign in line 1265 should be a plus to read: 

LN$(1)= LN$(2)+""+LN$(l): etc. 

Also, the colon in line 1281 should be a semicolon. 

My own current plans are to try to incorporate William 
Barden's machine language sort routine from the June 1 982 
TRS-80 Microcomputer News, in place of the BASIC 'sort by 
last name option' accomplished in lines 1600 to 4000. I find 
any of Mr. Barden's writings to be especially helpful. 

Thanks for the William Barden articles, the excellent 
Color Computer, and the other good Radio Shack 
Computers. 

NOVEMBER 1982 
Printing Titles 

Carl R. Miller 
1560 Sinkler Road 
Warminster, PA 18974 

I was amazed to see the complex program "Printing 
Titles". I say complex, since it is quite involved to do the little it 
does. Furthermore, I cannot seem to get it to work on the 
Model I. 

First, it gives me an OS Error. When I clear more string 
space and run, it gives me a syntax error in line 40. 

Instead of trying to determine the contents of the pro- 
gram I wrote a simple alternative. 

10 CLEAR 100 
20 CLS 

: INPUT "ENTER YOUR TITLE" ;A$ 
30 N=LEN(A$) 

:CLS 
40 T=32-N/2 
50 PRINT TAB(T);A$ 
60 PRINT@T+64, STRING$(N, 61 ) 

The above will provide the same as Bill Christ's program 
and can be easily converted to LPRINT. 

1. Change PRINTS to LPRINT 
For an 80 Col Printer: 

2. Change line 40 to: 

T=40-N/2 

3. Change line 60 to: 

LPRINT TAB(T+64); STRING$(N, 61 ) 

Line 60 could have been the same (instead of LPRINT) 
for both. JS 



J 
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PC-2 Assembly Language- Part 2 



Article by Bruce Elliott 



This is the second in a series of articles which will de- 
scribe the MPU (microprocessor unit) used in the Radio 
Shack PC-2 pocket computer. It is our intention to include 
specific information about the 8-bit CMOS microprocessor, 
the machine code used by the microprocessor, as well as 
information about the PC-2 memory map and certain ROM 
calls which are available. Please realize that much of what we 
are talking about refers to the overall capabilities of the MPU, 
and does not imply that all of these things can be done with a 
PC-2. 

The information provided in these articles is the only 
information which is available. We will try to clarify any ambi- 
guities which occur in the articles, but can not reply to ques- 
tions outside the scope of these articles. Further, published 
copies of TRS-80 Microcomputer News are the only source of 
this information, and we will not be maintaining back issues. 

Instruction Set 

LOGICAL OPERATIONS 

ADC— The contents of the internal register (RL or RH), or the 
contents of external memory [(R), #(R), (ab), or #(ab)] 
is added into the accumulator including the carry C. 
The result is stored in the accumulator. Flags C, H, Z, 
and V may change after the execution of this 
instruction. 



ADI #(U),i 


#(U) + i 


-#(U) 


FD 6F i 3 


17 


ADI #(ab),i 


#(ab) + 


- #(ab) 


FD EF a b i 5 


23 



Mnemonic Symbolic Operation 



ADC XL 
ADC YL 
ADC UL 
ADCXH 
ADC YH 
ADC UH 
ADC (X) 
ADC (Y) 
ADC (U) 
ADC (ab) 
ADC #(X) 
ADC #(Y) 
ADC #(U) 
ADC #(ab) 



A + XL + 
A + YL + 
A + UL + 
A + XH -+ 



A + 

A + 

A + 

A + 

A + 

A + 

A + 

A + 

A + 



YH 

UH 

(X) 

(Y) 

(U) 

(ab) 

#(X) 

#(Y) 

#(U) 



A + #(ab) 



C - A 
C - A 
f C - A 
+ C - A 
+ C - A 
+ C - A 
h C - A 
(- C - A 
+ C - A 
+ C - A 
+ C - A 
+ C - A 
+ C - A 
C - A 



Hex 
Op-Code 

02 

12 

22 

82 

92 

A2 

03 

13 

23 

A3 ab 

FD03 

FD 13 

FD23 

FD A3 a b 



Byte Cycle 



6 

6 

6 

6 

6 

6 

7 

7 

7 

13 

11 

11 

11 

17 



ADI— Performs immediate addition to the accumulator or to 
external memory [(R), #(R), (ab), or #(ab)]. Changes 
may take place in C, H,Z, or V. The carry flag C will be 
included in the immediate addition to the accumulator. 



ADR— The content of the accumulator is added into the 
register R in 16 bits. Change may take place in C, H, 
Z, or V. 

Hex 



Mnemonic 


Symbolic Operation 


Op-Code 


Byte Cycle 


ADRX 


XL + A - XL 


FDCA 


2 11 


ADR Y 


YL + A - YL 


FD DA 


2 11 


ADR U 


UL + A - UL 


FD EA 


2 11 


Comment- 


-RH + 1 - RH if C7 = 1 (noch 


ange in CVHZ) 





AND— The content of the accumulator is logically ANDed 
with the content of external memory [(R), #(R), (ab), or 
#(ab)] and the result is stored in the accumulator. 
Change may take place in the Z flag only. 

Hex 



Mnemonic 


Symbolic Operation 


Op-Code 


Byte 


Cy 


AND (X) 


A A (X) - A 


09 


1 


7 


AND (Y) 


A A (Y) - A 


19 


1 


7 


AND (U) 


A A (U) - A 


29 


1 


7 


AND (ab) 


A A (ab) - A 


A9a b 


3 


13 


AND #(X) 


A A #(X) - A 


FD09 


2 


11 


AND #(Y) 


A A #(Y) - A 


FD 19 


2 


11 


AND #(U) 


A A #(U) - A 


FD29 


2 


11 


AND #(ab) 


A A #(ab) - A 


FD A9 a b 


4 


17 



Comment^ A represents the AND operation 

ANI— Logical AND of the accumulator and an immediate 
value, or of external memory [(R), #(R), (ab), or #(ab)] 
and an immediate value with the results stored in the 
accumulator or external memory as indicated. 
Change may take place in the Z flag only. 

Hex 



Mnemonic 


Symbolic Operation 


Op-Code 


Byte 


Cycle 


ANI A,i 


A A i - A 


B9 i 


2 


7 


ANI (X),i 


(X) A i - (X) 


49 i 


2 


13 


ANI (Y),i 


(Y) A i - (Y) 


59 i 


2 


13 


ANI (U),i 


(U) A i - (U) 


69 i 


2 


13 


ANI (ab).i 


(ab) A i - (ab) 


E9abi 


4 


19 


ANI #(X),i 


#(X) A i - #(X) 


FD49 i 


3 


17 


ANI #(Y),i 


#(Y) A i - #(Y) 


FD59 i 


3 


17 


ANI #(U),i 


#(U) A i - #(U) 


FD69i 


3 


17 


ANI #(ab),i 


#(ab) A i - #(ab) 


FD E9 a b i 


5 


23 



DCA— The content of external memory [(R) or #(R)] including 
the carry C is added to the accumulator in the binary- 
coded-decimal (BCD) system and the result is stored 



Mnemonic 


Symbolic Operation 


Hex 
Op-Code 


Byte 


Cycle 


in 
or 


the accumulator. Change may take place in C, H, Z, 
V. 


ADI A,i 


A + i + C - A 


B3 i 


2 


7 








Hex 




ADI (X),i 


(X) + i - (X) 


4Fi 


2 


13 


Mnemonic 




Symbolic Operation 


Op-Code 


Byte Cycle 


ADI (Y),i 


(Y) + i - (Y) 


5F i 


2 


13 












ADI (U),i 


(U) + i - (U) 


6F i 


2 


13 


DCA (X) 




A + (X) + C - A 


8C 


1 15 


ADI (ab),i 


(ab) + i - (ab) 


EFab i 


4 


19 


DCA (Y) 




A + (Y) + C - A 


9C 


1 15 


ADI #(X),i 


#(X) + i - #(X) 


FD4Fi 


3 


17 


DCA (U) 




A + (U) + C - A 


AC 


1 15 


ADI #(Y),i 


#(Y) + i - #(Y) 


FD5F i 


3 


17 


DCA #(X) 




A + #(X) + C - A 


FD8C 


2 19 
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+ C - A 
+ C - A 



FD9C 
FD AC 



19 
19 



DCA #(Y) A + #(Y) 

DCA #(U) A + #(U) 

DCS— The content of the external memory [(R) or #(R)], 
including the carry C is subtracted from the content of 
the accumulator in the BCD system, and the result is 
stored in the accumulator. Change may take place in 
C, H, Z, or V. 

Hex 
Op-Code 



Mnemonic Symbolic Operation 



Byte Cycle 



DCS (X) 
DCS (Y) 
DCS (U) 
DCS #(X) 
DCS #(Y) 
DCS #(U) 



A-(X)-C_- A 
A-(Y)-C_- A 

A-(U)-C_- A 
A-#(X)-C_- A 
A-#(Y)-C_- A 
A-#(U)-C - A 



oc 


1 


13 


1C 


1 


13 


2C 


1 


13 


FDOC 


2 


17 


FD 1C 


2 


17 


FD2C 


2 


17 



DEC— Decrements the accumulator or the register (RL, RH, 
or R). Change may take place in C, V, H, and Z for the 
decrement of the accumulator, or the register, RL or 
RH. But no change takes place in flags when the 16- 
bit R is decremented. 

Hex 



Mnemonic 


Symbolic Operation 


Op-Code 


Byte 


Cycle 


DEC A 


A - 1 - A 


DF 


1 


5 


DEC XL 


XL-1 - XL 


42 


1 


5 


DEC YL 


YL-1 - YL 


52 


1 


5 


DEC UL 


UL-1 - UL 


62 


1 


5 


DECXH 


XH-1 - XH 


FD42 


2 


9 


DEC YH 


YH-1 - YH 


FD 52 


2 


9 


DEC UH 


UH-1 - UH 


FD62 


2 


9 


DECX 


X - 1 - X 


46 


1 


5 


DEC Y 


Y-1 - Y 


56 


1 


5 


DEC U 


U-1 - U 


66 


1 


5 



EAI— The accumulator is EXCLUSIVE ORed with an immedi- 
ate value and the result is stored in the accumulator. 
Change may take place in the Z flag only. 

Hex 

Op-Code Byte Cycle 

2 7 



Mnemonic Symbolic Operation 



EAI i A © i - A BD i 

Comment— © - represents the XOR operation 

EOR— Logical EXCLUSIVE OR (XOR) of the accumulator 
with external memory [(R), #(R), (ab), or #(ab)] is 
performed and the result is stored in the accumulator. 
Change may take place in the Z flag. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

EOR (X) A © (X) - A 

EOR (Y) A © (Y) - A 

EOR (U) A © (U) - A 

EOR (ab) A © (ab) - A 

EOR #(X) A © #(X) - A 

EOR #(Y) A © #(Y) - A 

EOR #(U) A © #(U) - A 

EOR #(ab) A © #(ab)-A 

INC— Increments the accumulator or the register (RL, RH, or 
R). Change may take place in C, V, H, and Z for an 
increment of the accumulator, or the registers, RL or 
RH. But no change takes place in flags when the 1 6-bit 
register R is incremented. 

Hex 



OD 


1 


7 


1D 


1 


7 


2D 


1 


7 


AD a b 


3 


13 


FDOD 


2 


11 


FD 1D 


2 


11 


FD2D 


2 


11 


FD AD a b 


4 


17 



Mnemonic 


Symbol 


ic Ope 


INC A 


A + 1 - 


- A 


INC XL 


XL + 1 


- XL 


INC YL 


YL + 1 


- YL 


INC UL 


UL + 1 


- UL 


INC XH 


XH + 1 


- XH 


INC YH 


YH + 1 


- YH 


INC UH 


UH + 1 


- UH 



Op-Code 


Byte 


Cycle 


DD 


1 


5 


40 


1 


5 


50 


1 


5 


60 


1 


5 


FD40 


2 


9 


FD50 


2 


9 


FD 60 


2 


9 



INCX 
INC Y 
INC U 



X + 1 - X 
Y + 1 - Y 
U + 1 - U 



44 
54 
64 



ORA— The accumulator is logically ORed with external 
memory [(R), #(R), or (ab)] and the result is stored in 
the accumulator. Change may take place in the Z flag 
only. 

Hex 



Mnemonic 


Symbolic Operation 


Op-Code 


Byte 


Cy 


ORA (X) 


A v (X) - A 


OB 


1 


7 


ORA (Y) 


A v (Y) - A 


IB 


1 


7 


ORA (U) 


A v (U) - A 


2B 


1 


7 


ORA (ab) 


A v (ab) - A 


AB a b 


3 


13 


ORA #(X) 


A v #(X) - A 


FDOB 


2 


11 


ORA #(Y) 


A v #(Y) - A 


FD 1B 


2 


11 


ORA #(U) 


A v #(U) - A 


FD2B 


2 


11 


ORA #(ab) 


A v #(ab) - A 


FD AB a b 


4 


17 


Comment— v 


represents the OR operation 









ORI— Logical OR of the accumulator or external memory 
[(R), #(R), (ab), or #(ab)] with an immediate value. The 
result is stored in the accumulator or the external mem- 
ory as indicated. Change may take place in the Z flag 
only. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 



A 



A v i 
(X) v i - (X) 
(Y) v i _ (Y) 
(U) v i - (U) 
(ab) v i — (ab) 
#(X) v i - #(X) 
#(Y) v i - #(Y) 
#(U) v i - #(U) 
#(ab) v i - #(ab) 



BB i 


2 


7 


4B i 


2 


13 


5B i 


2 


13 


6B i 


2 


13 


EB a b i 


4 


19 


FD 4B i 


3 


17 


FD 5B i 


3 


17 


FD6B i 


3 


17 


FD EB a b 


5 


23 



ORI A.i 
ORI (X),i 
ORI (Y),i 
ORI (U),i 
ORI (ab),i 
ORI #(X),i 
ORI #(Y),i 
ORI #(U),i 
ORI #(ab),i 

SBC— The content of the internal register [RL or RH] or 
external memory [(R), #(R),(ab), or #(ab)] including 
the carry C is subtracted from the accumulator and 
the result is stored in the accumulator. Change may 
take place in C, H, Z, or V. 

This operation can be expressed in the following 
manner: The complement of the contents in the inter- 
nal register, RL or RH, or external memory, (R), #(R), 
(ab), or #(ab) is first obtained. Then the complement is 
added into the accumulator including the carry C, and 
the result is stored in the accumulator. Change may 
take place in C, H, Z, or V. 

Hex 
Op-Code 



Mnemonic Symbolic Operation 



Byte Cycle 



SBC XL 
SBC YL 
SBC UL 
SBCXH 
SBC YH 
SBC UH 
SBC (X) 
SBC (Y) 
SBC (U) 
SBC (ab) 
SBC #(X) 
SBC #(Y) 
SBC #(U) 
SBC #(ab) 

SBI 



A-XL-C_- A 
A-YL-C- A 
A-UL-C_~ A 
A-XH-C_~ A 
A-YH-C_~ A 
A-UH-_C - A 
A-(X)-C_- A 
A-(Y)-C_- A 
A-(U)-C_- A 
A-(ab)-C_- A 
A-#(X)-C_-A 
A-#(Y)-C_-A 
A-#(U)-C_-A 
A-#(ab)-C -A 



00 




6 


10 




6 


20 




6 


80 




6 


90 




6 


A0 




6 


01 




7 


11 




7 


21 




7 


A1 ab 


3 


13 


FD01 


2 


11 


FD 11 


2 


11 


FD 21 


2 


11 


FD A1 a b 


4 


17 



The immediate value including the carry C is sub- 
tracted from the accumulator and the result is stored in 
the accumulator. Change may take place in C, H, Z, 
orV. 



-j 



40 
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Mnemonic Symbolic Operation 

A-i-C"- A 



Hex 
Op-Code 

B1 i 



Byte Cycle 



SBI A,i 

COMPARISONS, BIT TESTS 

Bll— The accumulator or external memory [(R), #(R), (ab), or 
#(ab)] is logically ANDed with an immediate value. The 
result of the test is in the Z flag. Change may take place 
in the Z flag only. 

Hex 

Mnemonic Symbolic Operation Op-Code Byte Cycle 



B 



II A,i 
II (X),i 
II (Y),i 
II (U),i 
II (ab),i 
II #(X),i 
II #(Y),i 
II #(U),i 
II #(ab),i 



A*i -Z 
(X) a j _ z 
(Y) a j -. Z 
(U) A i - Z 
(ab) A i - Z 
#(X) A i - Z 
#(Y) A i - Z 
#(U) a j - Z 
#(ab) A i - Z 



BF i 
4D i 
5D i 
6D i 

ED a b i 
FD4D 
FD5D 
FD6D 
FD ED a 



bi 



7 

10 
10 
10 
16 
14 
14 
14 
20 



Comment— A - represents the AND operation 

BIT— The accumulator is logically ANDed with external 
memory [(R), #(R), (ab), or #(ab)]. The result is in Z. 
Change may take place in the Z flag only. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

BIT (X) A * (X) - Z 

BIT (Y) A a (Y) - Z 

BIT (U) A a (U) - Z 

BIT (ab) A a (ab) - Z 

BIT #(X) A a #(X) - Z 

BIT #(Y) A a #(Y) - Z 

BIT #(U) A a #(U) - Z 

BIT #(ab) A a #(ab) - Z 

CPA— Compares the contents of the accumulator with that of 
the register, RL or RH, or external memory, (R), #(R), 
(ab), or #(ab). Change may take place in C, V, H, or Z. 

Hex 
Op-Code 



OF 


1 


7 


1F 


1 


7 


2F 


1 


7 


AFab 


3 


13 


FDOF 


2 


11 


FD 1F 


2 


11 


FD2F 


2 


11 


FD AF a b 


4 


17 



Mnemonic Symbolic Operation 



CPA XL 
CPA YL 
CPAUL 
CPAXH 
CPA YH 
CPAUH 
CPA (X) 
CPA (Y) 
CPA (U) 
CPA (ab) 
CPA #(X) 
CPA #(Y) 
CPA #(U) 
CPA #(ab) 
Comment— 



A-XL 

A-YL 

A-UL 

A-XH 

A-YH 

A-UH 

A-(X) 

A-(Y) 

A-(U) 

A-(ab) 

A-#(X) 

A-#(Y) 

A-#(U) 

A-#(ab) 



If 

A>op 
A = op 
A<op 



06 
16 
26 
86 
96 
A6 
07 
17 
27 

A7ab 
FD07 
FD 17 
FD27 
FD A7 a b 
H 



Byte Cycle 



6 

6 

6 

6 

6 

6 

7 

7 

7 

13 

11 

11 

11 

17 



V and H may change depending upon the arithmetic result of the 
compare. 

CPI— The content of the accumulator or the register RL or 
RH, is compared with the immediate value, i. Change 
may take place in C, V, H or Z. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 



CPI YL,i 


YL-i 








5E i 


2 


7 


CPI UL,i 


UL-i 








6E i 


2 


7 


CPI XH,i 


XH-i 








4C i 


2 


7 


CPI YH.i 


YH-i 








5C i 


2 


7 


CPI UH.i 


UH-i 








6C i 


2 


7 


Comment- 


-If 


C 


Z 


V 


H 








(op) > i 


1 





* 


* 








(op) = i 


1 


1 


* 


* 








(op) < i 








* 


* 







V and H may change depending upon the arithmetic result of the 
compare. 

LOADS, STORES 

ATT— The content of the accumulator is transferred to the T 

register. All flags are subject to change depending on 

the content of A. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 



ATT 
Comment- 



A- T 
-T - Status Register 



FD EC 



9 



LDA— The content of the register, RL or RH, or external 
memory [(R), #(R), (ab), or #(ab)] is loaded into the 
accumulator. When the content loaded is "00", it sets 
the flag Z. No change is made with respect to other 
flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 



LDA XL 
LDAYL 
LDAUL 
LDAXH 
LDAYH 
LDAUH 
LDA (X) 
LDA (Y) 
LDA (U) 
LDA (ab) 
LDA #(X) 
LDA #(Y) 
LDA #(U) 
LDA #(ab) 



XL - A 
YL - A 
UL~ A 
XH - A 
YH - A 
UH - A 
(X)-A 
(Y)-A 
(U)-A 
(ab) - A 
#(X) - A 
#(Y) - A 
#(U) - A 
#(ab) - A 



04 




5 


14 




5 


24 




5 


84 




5 


94 




5 


A4 




5 


05 




6 


15 




6 


25 




6 


A5 a b 


3 


12 


FD05 


2 


10 


FD 15 


2 


10 


FD25 


2 


10 


FD A5 a b 


4 


16 



47 


1 


6 


57 


1 


6 


67 


1 


6 



CPI A,i 
CPI XL,i 



A-i 
XL-i 



B7 i 
4E i 



LDE— The content of the register R is decremented upon 
loading the content of the external memory (R) into the 
accumulator. Change may take place only in the Z 
flag. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

LDE X (X) - A, X - 1 - X 

LDE Y (Y) - A, Y - 1 - Y 

LDE U (U) - A, U - 1 - U 

LDI— The immediate value is loaded into the accumulator, 

register (RL or RH), or the stack pointer S. Only the 

immediate value being placed in S may contain 2 

bytes. When using LDI A,i the Z flag may change. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

LDI A,i i - A B5 i 2 6 

LDI XL.i i - XL 4A i 2 6 

LDI YL,i i - YL 5A i 2 6 

LDI UL.i i - UL 6A i 2 6 

LDI XH.i i - XH 48 i 2 6 

LDI YH.i i - YH 58 i 2 6 

LDI UH.i i - UH 68 i 2 6 

LDI S.i.j i - SH, j - SL AA i j 3 12 

LDX— The content of the register R, stack pointer S, or 
program counter P is loaded into the X register. No 
change takes place in flags. 
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Mnemonic 

LDXX 
LDXY 
LDXU 
LDXS 
LDXP 



Symbolic Operation 

X - X 
Y - X 
U - X 
S - X 
P - X 



Hex 
Op-Code 

FD 08 
FD 18 
FD28 
FD48 
FD 58 



Byte Cycle 

2 11 

2 11 

2 11 

2 11 

2 11 



LIN— Increments R upon loading the content of the external 
memory (R) into the accumulator. Change may take 
place only in the Z flag. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

LIN X (X) - A, X+1 - X 45 1 6 

LIN Y (Y) - A, Y + 1 - Y 55 1 6 

LIN U (U) - A, U + 1 - U 65 1 6 

POP— The contents placed on the stack by PSH is returned 
to the accumulator, A or the register, R. POP incre- 
ments S by one in the case of the accumulator, and 
increments S by two in the case of a register. The Z 
flag may change as a result of the POP. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

POP A (S + 1) - A.S + 1 - S FD8A 2 12 

POPX (S + 1)-XH, 

(S + 2) - XL, S + 2 - S FDOA 2 15 

POPY (S + 1)-YH, 

(S + 2) - YL, S + 2 - S FD1A 2 15 

POP U (S + 1)-UH, 

(S + 2) - UL, S + 2 - S FD2A 2 15 

PSH— The content of the accumulator A or register R is 
stacked into the memory location specified by S. PSH 
decrements S by one in the case of the accumulator, 
and decrements S by two in the case of the register R. 
No change takes place in flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

PSH A A - (S), S-1-S FDC8 2 11 

PSH X XL - (S), 

XH - (S-1), S-2 -S FD88 2 14 

PSH Y YL - (S), 

YH - (S-1), S-2 -S FD98 2 14 

PSH U UL - (S), 

UH - (S-1), S-2 -S FDA8 2 14 

SDE— The register R is decremented after the content of the 
accumulator is stored in external memory (R). No 
change takes place in flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

SDE X A - (X), X - 1 - X 43 1 6 

SDE Y A - (Y), Y-1 - Y 53 1 6 

SDE U A - (U), U-1 - U 63 1 6 

SIN— The register R is incremented after content of the accu- 
mulator is stored in external memory (R). No change 
takes place in flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

SIN X A - (X), X + 1 - X 41 1 6 

SIN Y A - (Y), Y + 1 - Y 51 1 6 

SIN U A - (U), U + 1 - U 61 1 6 

STA— The content of the accumulator is stored into register, 
RL or RH, or into external memory [(R), #(R), (ab), 
#(ab)]. No change takes place in flags. 

Hex 

Mnemonic Symbolic Operation Op-Code Byte Cycle 

STA XL A - XL 0A 1 5 

STAYL A - YL 1A 15 

STA UL A - UL 2A 1 5 



STAXH 
STA YH 
STAUH 
STA (X) 
STA (Y) 
STA (U) 
STA (ab) 
STA #(X) 
STA #(Y) 
STA #(U) 
STA #(ab) 
STX 



A - XH 
A - YH 
A - UH 
A-(X) 
A-(Y) 
A-(U) 
A - (ab) 
A - #(X) 
A - #(Y) 
A - #(U) 
A - #(ab) 



08 




5 


18 




5 


28 




5 


0E 




6 


IE 




6 


2E 




6 


AEab 


3 


12 


FDOE 


2 


10 


FD 1E 


2 


10 


FD2E 


2 


10 


FD AE a b 


4 


16 



-The content of the X register is stored into register R, 
stack pointer S, or program counter P. No change 
takes place in flags. 



Mnemonic 


Symbolic 


Operation 


Op-Code 


Byte 


Cy 


STXX 


X - X 




FD4A 


2 


11 


STX Y 


X - Y 




FD 5A 


2 


11 


STX U 


X - U 




FD6A 


2 


11 


STXS 


X - S 




FD 4E 


2 


11 


STX P 


X - P 




FD5E 


2 


11 



TTA— The content of the T register is transferred to the 
accumulator. The Z flag may change as a result of this 
operation. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

TTA T - A FD AA 2 9 

Comment— T - Status Register 

BLOCK TRANSFER, SEARCH 

AEX— The high order 4 bit digit in the accumulator is ex- 
changed with the lower order 4 bit digit. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 



AEX 



CIN 



7 



F1 



1 



6 



-The content of the accumulator is compared with the 
content of the external memory (X), the flags C, V, 
H, and Z are set by the compare, then X register is 
incremented. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

CIN A-(X), X + 1 - X F7 1 7 

DRL— Performs digit-to-digit forward rotation between the 
accumulator and external memory, [(X) or #(X)]. No 
change takes place with respect to flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 



DRL (X) 
DRL #(X) 



n 



JZL 



J 



D7 
FD D7 



12 
16 



A (X) or #(X) 

DRR— Performs digit-to-digit backward rotation between the 
accumulator and external memory [(X) or #(X)]. No 
change takes place with respect to flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

jz -» r-> 



DRR (X) 
DRR #(X) 



D3 
FD D3 



12 
16 



A (X) or #(X) 

ROL— Forward rotation is made between the accumulator 
and the flag C. Flags C, V, H, and Z are subject to 
change. H ex 

Mnemonic Symbolic Operation Op-Code Byte Cycle 



ROL 



[c]-E 







A 
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ROR— Backward rotation is made between the accumulator 

and the flag C. Flags C, V, H, and Z are subject to 

change. 

Hex 
Symbolic Operation Op-Code 

D 



Mnemonic 

ROR 

SHL 



c 







D1 



Byte Cycle 

1 9 



SHL 

SHR 

SHR 



The content of the accumulator is shifted to the left. 
Flags C, V, H, and Z are subject to change. 

rci 











D9 



1 



-The content of the accumulator is shifted to the right. 
Flags C, V, H, and Z are subject to change. 

-fcl 



o 



7 







D5 



1 



9 



A 



TIN— The content of the external memory (X) is transferred 

into the external memory (Y), the X and Y registers are 

then incremented. No change takes place in flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

TIN (X) - (Y), 

X + 1 - X, Y + 1 - Y F5 17 

INPUT/OUTPUT 

AMO— -The contents of the accumulator is transferred timer. 
Since the timer is composed of a 9-bit polynomial 
counter, the content of the accumulator is set in the 1 st 
through 8th bits of the counter and "0" is set in the 9th 
bit. It causes no change in flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

AMO A - Timer (0-7) 

- Timer (8) FD CE 2 9 

AMI— Same as AMO, except that "1" is set in the 9th bit. It 
causes no flag changes. 



AM1 



A - Timer (0-7) 
1 - Timer (8) 



FD DE 



ATP— Sends the content of the accumulator to the external 
data bus. It causes no flag change. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

ATP A - Data Bus FD CC 2 9 

CDV— Clears the internal divider. It causes no flag changes. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

CDV - Divider FD 8E 2 8 

HLT— The MRU is put into a halt state when this instruction is 
executed, except that the divider is still in operation. 
MPU operation can be resumed by means of the 
interrupt. No changes in flags occur. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

HLT FD B1 2 9 

ITA— The contents of the input IN is transferred to the accu- 
mulator. Change may take place in the Z flag, but there 
will be no change in other flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

ITA IN - A FD BA 2 9 



NOP— No operation 

Mnemonic Symbolic Operation 

NOP 



Hex 

Op-Code Byte Cycle 

38 1 5 



OFF— Resets the BF flip-flop. It causes no change in the 
flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

OFF - BF FD 4C 2 8 



RDP— Resets display flip-flop. 



Mnemonic 

RDP 



Symbolic Operation 

— Display 



Hex 

Op-Code Byte Cycle 

FD CO 2 8 



REG— Resets the carry flag C off. It causes no change in 
other flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

REC - C F9 14 

RIE— Resets the I nterrupt Enable (I E) flip-flop off. It causes no 
change in other flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

RIE — IE FD BE 2 8 

RPU— Resets the general purpose flip-flop PU off. It causes 
no change in other flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

RPU - PU E3 14 

RPV— Resets the general flip-flop PV off. It causes no 
change in other flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

RPV - PV B8 14 



SDP— Sets display flip-flop. 

Mnemonic Symbolic Operation 

SDP 1 - Display 



Hex 

Op-Code Byte Cycle 

FD C1 2 8 



SEC— Sets the carry flag C on. It causes no change in other 
flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

SEC 1 - C FB 14 

SIE— Sets the Interrupt Enable (IE) flip-flop on. It causes no 
change in other flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

SIE 1 - IE FD81 2 8 

SPU— Sets the general purpose flip-flop PU on. It causes no 
change in other flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

SPU 1 - PU E1 14 

SPV— Sets the general purpose flip-flop PV on. It causes no 
change in other flags. 

Hex 
Mnemonic Symbolic Operation Op-Code Byte Cycle 

SPV 1 - PV A8 14 
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by Paul S. Hoffman 



©Copyright 1983, the Rainbow 

(MCN Editor's Note: This article first appeared in the 
Rainbow® magazine, January 1983, and is reprinted by 
permission.) 

Shortly after purchasing my Extended BASIC Color 
Computer, I started exploring ways in which I could expand 
its already marvelous graphics capabilities. One major ques- 
tion was, "What about other ways of entering information into 
the computer?" I could write programs to have CoCo ask me 
for X and Y coordinates; I could have it transfer joystick 
coordinates to the screen; but what if I wanted to quickly 
duplicate a piece of flat artwork? I obviously needed some 
sort of digitizer. (A digitizer is any piece of hardware which 
converts a hunk of the real world into numeric information.) 

I knew of graphics tablets from demonstrations I had 
seen of some sophisticated graphics software on an Apple, 
but the least expensive tablet available cost $700.00 and was 
also in kit form: assemble it yourself! There was also no 
indication that I would be able to interface it properly with my 
Color Computer. Why not get Radio Shack's Digitizer 
(model 26-1 1 95) for $449.99? Well, this was about 1 months 
before that product was announced, and even so, the price 
tag still seemed high. The product is also not specifically 
matched to the unique qualities of the 80C. 

Enter the X-Pad! (Wouldn't "X-Y Pad" be a more accu- 
rate name!) This is a full-fledged graphics tablet designed 
specifically for the Color Computer, and comes with an ap- 
propriate tag— $350.00, one half the lowest price I could find 
elsewhere! I ordered mine as soon as I had even an inkling 
that the product would soon exist! 

Briefly, I am more than pleased with my X-Pad: it's fantas- 
tic! Biggest disappointment: lack of good software support 
and some extremely touchy potentiometer adjustments. 
(MCN Editor's Note. Additional software for the X-Pad is 
currently being developed, and potentiometer adjustments 
by the buyer are not normally required or suggested.) 

So, what exactly did I get for my $350.00? A silvery-grey 
plastic box, IOV2" by 13" by V2" thick, with two cords coming 
out of one side. One cord goes to a controller pack identical in 
size and shape to TRS-80 Color Disk Controller. The other cord 
leads to a pen. An 8V2" by 1 1 " area in the center of the silver- 
grey box is recessed slightly to hold a standard piece of typing/ 
writing/drawing paper. The box itself contains a rectangular grid 
which acts as a receiving antenna for signals sent by a transmit- 
ter in the pen. The received signal is decoded into an X-value 
and a Y-value. The grid network matches precisely the 256 by 
192 pixel coordinates of the Color Computer's high resolution 
screen. In addition to the transmitter in the pen, there is a spring- 



loaded switch which triggers if the pen point is pressed down on 
a surface. The writing implement is a ball-point pen, which is 
refillable (it uses a Fisher Space Pen refill). 

The hardware is really quite simple, and designed to be 
extremely easy to use if you can handle a little bit of program- 
ming. Three signals are sent to the computer: X-value, 
Y-value, and Pen Status. They are stored in three memory 
locations reserved by the SAM-chip for "future control regis- 
ters or special I/O," 65376 (X), 65377 (Y), and 65378 (S or 
Status). The X and Y locations can store a number from to 
255. This obviously makes sense for the X-value; Y numbers 
beyond 191 represent positions outside the "drawing" area 
of the pad. The first four bits of the Status byte each have a 
different meaning. Together, they can represent a number 
from zero to 15. 
Bit = Pen Down 
Bit 1 = Proximity (pen within receiving range of 

the pad) 
Bit 2 =X-Margin (pen off to the left or right 

of the drawing area) 
Bit 3 = Y-Margin (pen off above the drawing area 
—top of screen) 

In practice, the computer is constantly updating all three 
values (X, Y, and Status), until you read them. As soon as you 
"PEEK(65376)," the other two values are held where they are 
(so you can get an accurate X, Y reading). Status may be read 
by itself at any time, however, so you can look for a particular 
pen position before checking X and Y 

Now then, what can you do with all this? Just about 
anything you can imagine, if you can work out the necessary 
program! As I indicated earlier, the biggest drawback to the 
X-Pad is the lack of sophisticated (or even well-structured) 
software support. Part of the problem seems to be the inher- 
ent flexibility of the machine— what kind of program do you 
provide so that the X-Pad will do all things for all people? Early 
models of the X-Pad came with programming examples in 
the instruction book, but no demonstrations on cassette. 
There is now a free cassette with a demo program on it 
(#700-2114) which should be supplied to every owner. 

By far, the hardest part of programming for the X-Pad is 
setting-up and reading a menu. Border areas around the 
active drawing area on your paper can be used as a 
selection-menu for various commands or values. The actual 
active area is 7" high by 9" wide. This leaves approximately 
3 U" top and bottom and 1 " on each side for a menu space. A 
colorful cardboard menu is provided with the X-Pad, with com- 
mands which match the demonstration program on the cas- 
sette. I found two drawbacks to this menu: the surface is not 
plasticized, and quickly gets lots of pen marks on it; and the Pad 



y 
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had trouble reading the pen signal through the thickness of 
cardboard. You'd be much better off creating your own menu 
area on a sheet of drawing paper. I drew up a blank menu sheet 
and had a ream of paper printed-up at a local quick-print shop, 
as well as doing a ream of the specialized menu which matches 
my basic program. See the accompanying sample in Figure 1 . 
(MCN Editor's Note: Improvements to the menu have been 
made in more recently manufactured X-Pads. For X-Pad owners 
without the newer menu, small holes may be punched in the 
target areas of the menu which will eliminate the problem of the 
Pad having trouble reading the pen signal through the 
cardboard.) 



PMODE 


COPY I TEXT I DRAW I PAINT I ERASE I LINE I CIRCLE I BOX I CLEAR COLOR 


TAPE 




































































PRINTER 


I BLACK II GREEN | YELLOW | BLUE | RED II BUFF | CYAN |mAGENTa| ORANGE 


Jtexture 



Figure 1. 

The accompanying listings, if you work your way 
through them, should give you a much better handle on how 
to get the most out of your X-Pad, while building a structured 
program in the process. 

Listing 1 sets up the beginning of a menu program. 
Initially, it will allow you to DRAW in Orange lines on a Buff 
screen, or CLEAR the screen to Buff. Notice that the program 
is completely organized in subroutines. The main loop, which 
will change very little as we add functions, is lines 20 through 
50. Lines 5 and 10 initialize the basic graphics values 
(PMODE, COLOR, SCREEN). These are referred to through 
variables so that we can change them later in the program. 
The first major subroutine used is at line 600. Here, we get the 
current X-Pad values. This routine can also be entered at line 
610 to update only the status byte. In line 30, the S (Status) 
value is incremented because we intend to use "ON S 
GOSUB," which would generate an error if S were equal to 0. 
Line 45 allows us to change the display page through hitting 
the appropriate key on the keyboard. 

The central routine to look at in this listing is from lines 
400 through 440— this is where we read the top menu area. 
The program goes to this routine only if the pen is down in the 
upper menu area— -i.e. you select a function by pressing the 
pen in one of the upper boxes. The computer then waits until 
you lift the pen, and then checks the X-coordinate of your 
location. A variable called "MENU" is set based on which 
box you're in (MENU =X/width of one box). To let you know 
that your command has been properly received, a tone is 
sounded. Then you're sent to the appropriate subroutine. 

NOTE: This program is written to work with the accom- 
panying menu, not with the menu card supplied by 
Radio Shack. 



70 



90 
105 



Listing 1. 

5 M=3 

P = 1 
FG = 8 
BG = 5 
SC = 1 
10 PMODE M,P 

COLOR FG,BG 
PCLS 

SCREEN 1,SC 
15 '*******BEGrNNING OF MAIN LOOP******* 
20 GOSUB 600 
30 S = S + 1 
40 ON S GOSUB 80, 80, 100, 200, 80, 80, 80, 80, 80 

80, 80, 400, 80, 80, 80, 80 
45 A$=INKEY$ 

IF A$ > "0" AND A$ < "5" THEN P = VAL(A$) 
PLAY A$ 
PMODE M, P 
SCREEN 1, SC 
50 GOTO 20 

60 '*******END OF MAIN LOOP******* 
'***BEGINNING OF SUB-ROUTINES** 
RETURN 

: ' NO ACTION 
'**PEN CLOSE TO PAD — FLASH CURSOR!** 
i GOSUB 600 

: 'READ CO-ORDINATES 
110 PS = PP0INT(X,Y) 
120 FOR CU = TO 8 
: PSET(X,Y,CU) 
: NEXT 
130 PSET(X,Y,PS) 
140 RETURN 

190 '*******TOUCHING DRAWING SURFACE******* 
********GOT0 PROPER SUBROUTINE******** 
200 ON MENU GOSUB 80, 80, 1300, 80, 80, 80, 80, 80, 

80, 80 
210 RETURN 

390 '******•* READ TOP MENU AND******* 
***SET THE APPROPRIATE FLAG**** 
400 GOSUB 610 

: IF (S AND 1) = 1 THEN 400 
: 'WAIT FOR PEN UP 
410 MENU = INT(X/25.6)+l 

: 'MAXIMUM X- VALUE (256) DIVIDED BY THE NUMBER 
OF SPACES IN THE TOP MENU (10) 
420 PLAY STR$(MENU) 

: 'LETS YOU KNOW THAT YOU'VE SELECTED A MENU 
ITEM. 
430 ON MENU GOSUB 80, 80, 1300, 80, 80, 80, 80, 80, 

1900, 80 
440 RETURN 

590 '*******READ THE X-PAD******* 
600 X = PEEK( 65376) 

: Y = PEEK(65 377) 
610 S = PEEK(65378) 
620 RETURN 

1290 '*****DRAWING MODE******** 
1300 GOSUB 100 
1310 GOSUB 610 

: IF S <> 3 THEN RETURN 
1320 PSET(X,Y,FG) 
1330 GOSUB 610 

: IF S <> 3 THEN RETURN 
1340 XX = X 

: YY = Y 
: GOSUB 600 
1350 LINE(XX,YY) - (X,Y), PSET 
1360 GOTO 1330 

1890 ******** CLEAR SCREEN******* 
****T0 BACKGROUND COLOR**** 
1900 PCLS(BG) 
1910 RETURN 

Once you have explored the sketching possibilities, ex- 
pand the program by adding Listing 2. This involves a 
change in step 430, and the addition of lines 1990 to 2130. 
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What you've added is the ability to select foreground and 
background colors. Press ft COLOR" on the top menu and 
the TWO different color selections in the bottom menu, one 
for foreground, the second for background. Now if you press 
"CLEAR" the screen will clear to your new background color. 
Listing 2. 

430 ON MENU GOSUB 80, 80, 1300, 80, 80, 80, 80, 80, 

1900, 2000 
1990 >******* SET FOREGROUND AND******* 
******* BACKGROUND COLORS******** 
2000 GOSUB 610 

: IF (S AND 1) = 1 THEN 2000 

: 'WAIT FOR PEN UP 
2010 GOSUB 2100 

: PLAY STR$(C+1) 
2020 FG = C 
2030 GOSUB 2100 

: PLAY STR$(C+1) 
2040 BG=C 

: IF BG > 4 OR FG > 4 THEN SC = 1 ELSE SC = 
2045 SCREEN 1, SC 
2050 COLOR FG, BG 
2060 RETURN 

2090 '*******BOTTOM MENU SELECTION******* 
2100 GOSUB 600 

: IF S <> 3 THEN 2100 

: 'WAIT FOR PEN DOWN ON DRAWING SURFACE OR 

BOTTOM MARGIN 
2110 IF Y < 192 OR Y > 200 THEN 2100 
2120 C = INT(X/28.334) 

: '256/9 
2130 RETURN 

Listing 3 adds "PAINT" and "ERASE" functions. With 
PAINT you will need to select two colors, as in COLOR. The 
first color is the painting color, the second is the border color 
which will limit the painting. Then you position your pen in an 
area to paint. When you press the pen down, the area will be 
painted. THIS FUNCTION STAYS ACTIVE UNTIL YOU SE- 
LECT ANOTHER MENU FUNCTION. In other words, you 
can keep painting areas the same color until you decide to 
change colors or functions. To get new paint colors, you need 
to re- press PAINT. 
Listing 3. 

200 ON MENU GOSUB 80, 80, 1300, 1450, 1500, 80, 80, 

80, 80, 80 
430 ON MENU GOSUB 80, 80, 1300, 1400, 1500, 80, 80, 

80, 1900, 2000 
1390 ******** PAINT******* 
1400 GOSUB 2100 

: PLAY STR$(C+1) 
1410 PC = C 
1420 GOSUB 2100 

: PLAY STR$(C+1) 
1430 BC = C 
1440 RETURN 

1450 IF Y > 191 THEN RETURN 
1455 PAINT (X,Y), PC, BC 
1460 RETURN 

1490 '******* ERASE******* 
1500 GOSUB 100 

: GOSUB 610 

: IF S <> 3 THEN RETURN 
1510 PSET(X,Y,BG) 
1520 GOSUB 610 

: IF S <> 3 THEN RETURN 
1530 XX = X 

: YY = Y 

: GOSUB 600 
1540 LINE(XX,YY) - (X,Y), PRESET 
1550 GOTO 1520 

Listing 4 adds LINES, CIRCLES, and BOXES. The core 
of these routines is the subroutine from lines 1805 to 1835. In 



this routine the cursor flashes until a point is selected, then the 
same thing for a second point. For LINE, the line will be drawn 
between the two selected points, using the current fore- 
ground color. For BOX, select the upper-left corner of the box 
position, then the lower-right corner. In drawing a CIRCLE, 
you first set the center position, then any point on the perime- 
ter. Again as in the other commands, the function will stay 
active until a new menu selection is made. 

Listing 4. 

200 ON MENU GOSUB 80, 80, 1300, 1450, 1500, 1600, 

1700, 1800, 80, 80 
430 ON MENU GOSUB 80, 80, 1300, 1400, 1500, 1600, 

1700, 1800, 1900, 2000 
1590 '*******LINES******* 
1600 GOSUB 1805 
1630 LINE(XX,YY)~(X,Y),PSET 
1640 RETURN 

1690 '*******DRAW CIRCLES******* 
1700 GOSUB 1805 
1750 PRESET (XX, YY) 

1760 R = SQR(ABS(X-XX)-2 + ABS(Y-YY)~2) 
1770 CIRCLE(XX,YY),R,FG 
1780 RETURN 

1790 '*******DRAW BOXES******* 
1800 GOSUB 1805 

: GOTO 1840 
1805 GOSUB 100 

: GOSUB 610 

: IF S <> 3 THEN 1805 
1810 PSET(X,Y,FG) 

: XX = X 

: YY = Y 
1815 GOSUB 610 

: IF (S AND 1) = 1 THEN 1815 
1820 GOSUB 100 

: GOSUB 610 

: IF S <> 3 THEN 1820 
1830 GOSUB 610 

: IF (S AND 1) = 1 THEN 1830 
1835 RETURN 

1840 line(xx,yy)-(x,y),pset,b 
1850 return- 
Now comes the gravy! (Or is it the stuffing?) Listing 5 is 
for the COPY routine. In very sophisticated computer graph- 
ics systems, this is called a "PAINTBRUSH" function. It will 
allow you to "pick up" a section of the screen and then 
"draw" with that image. You can, of course, simply plop the 
image back down somewhere for the purpose of repeating a 
motif, but the fun comes in the fascinating fat or fuzzy lines 
you can doodle with! After entering the listing, try this: select 
foreground and background COLORS, CLEAR the screen, 
then create a little squiggly doodle in one or two colors (using 
DRAW). Now select COPY. Position your cursor to the upper 
left of your squiggle, press down, then do the same at the 
lower right of the squiggle. You have just picked up the 
squiggle and can now draw it wherever you press your pen. 
How'd we do it? The secret is in the use of the "OR" in the 
PUT command in line 150. 

Listing 5. 

7 DIM CO(15,15) 

200 ON MENU GOSUB 1120, 80, 1300, 1450, 1500, 1600, 

1700, 1800, 80, 80 
430 ON MENU GOSUB 1100, 80, 1300, 1400, 1500, 1600, 

1700, 1800, 1900, 2000 
1090 ************ COPY*********** 
***SETS up paint brushes** 

1100 FG = 

: FL = 

: RETURN 
1120 IF FG = 1 THEN 1150 ELSE IF FL = 1 THEN 1135 
1125 GOSUB 610 



46 



TRS-80 Microcomputer News, April 1983 



: IF (S AND 1) = 1 THEN 1125 
1130 AX = X 

AY = Y 

FL = 1 

RETURN 
1135 GOSUB 610 

: IF (S AND 1) = 1 THEN 1135 
1140 BX = X 

BY = Y 

GET(AX,AY)-(BX,BY),CO,G 

FG = 1 

RETURN 
1150 CX = (X+BX-AX) 

: CY = (Y+BY-AY) 
1160 IF CX > 255 THEN RETURN 
1165 IF CY > 191 THEN RETURN 
1170 IF CX < THEN RETURN 
1180 IF CY < THEN RETURN 
1185 PUT (X,Y)~(X+BX~AX,Y+BY-AY),CO,OR 
: RETURN 

If you're still with us after that bit of magic, type in 
LISTING 6 so you can play around with different PMODES 
and also save/load your creations to/from TAPE. As in the 
selection of page numbers in the main loop, you must type 
the number of the mode you want on the keyboard. I have 
tried using the left menu for inputting numeric information, but 
found that any slight mis-adjustment in the Y-circuit caused 
errors in differentiation between boxes. Both my X-Pad and 
the demo model in the local computer center are prone to 
getting out of adjustment in the Y direction— so I felt it wise to 
avoid the need for precision in reading the side menus. 

Listing 6. 

40 ON S GOSUB 80, 80, 100, 200, 80, 80, 80, 80, 80, 

80, 80, 400, 80, 80, 80, 500 
495 '******* upper CORNERS******* 
500 GOSUB 610 

: IF (S AND 1) = 1 THEN 500 

: 'WAIT FOR PEN UP 
510 IF X < 255 THEN 550 

: ' RIGHT 
520 PLAY STR$(11) 
530 M$ = INKEY$ 

: IF M$ = "" THEN 530 ELSE IF M$ < "0" AND M$ > 

"4" THEN 530 
535 PLAY M$ 

: M = VAL(M$) 
540 PMODE M,P 

: SCREEN 1,SC 

: RETURN 
545 '******* RIGHT CORNER******* 
550 PLAY STR$(12) 
CLS 
PRINT 

PRINT "SAVE OR LOAD (S,L)?" 
555 1$ = INKEY$ 

: IF 1$ = "" THEN 555 
560 IF 1$ <> "S" AND 1$ <> "L" THEN SCREEN 1,SC 

: RETURN 
565 PRINT 

: INPUT "FILE NAME"; F$ 

570 PRINT 

: PRINT "POSITION TAPE - ANY KEY TO CONTINUE -" 

571 K$ = INKEY$ 

: IF K$ = "" THEN 571 
575 IF 1$ = "L" THEN 585 
580 CSAVEM F$, 1536 , 1535+6144, 380 

: SCREEN 1,SC 

: RETURN 
585 SCREEN 1,SC 

: CLOADM F$ 

: RETURN 

BUT, we don't want to ignore the existence of these side 
menus, so LISTING 7 will direct the computer to places in the 



program where you can insert your own routines. Left menu 
selection would be in lines 315 through 339, right menu in 
lines 350 through 444. In both cases, the item selected would 
be determined by the current Y-value. We need to loop 
through this area in order to access the lower corners, one of 
which is reserved for a call to your favorite screen dump 
routine. I personally use the other corner to call my adaptation 
to the "TEXTURES" program by George Fraser from the 
June, 1982 issue of Tandy's TRS-80 Microcomputer News. 

Listing 7. 

40 ON S GOSUB 80, 80, 100, 200, 80, 80, 80, 300, 80, 

80, 80, 400, 80, 80, 80, 500 
290 ******** left AND RIGHT******* 

*******MENU SELECTION******* 
300 GOSUB 600 

: IF S <> 7 THEN 300 

: 'WAIT FOR PEN DOWN ON L OR R MARGIN 
305 IF Y > 19 2 THEN 450 

: 'LOWER CORNERS 
310 IF X < 225 THEN 350 

: 'RIGHT MENU 
315 RETURN 

340 '*******righx MENU******* 
350 RETURN 

445 '*******L0WER CORNERS******** 
450 IF X < 25.6 THEN 700 

: 'LOWER RIGHT CORNER 
460 'INSERT HERE A CALL TO YOUR FAVORITE SCREEN DUMP 

ROUTINE 
470 RETURN 

690 '*******L0WER RIGHT CORNER******* 
700 RETURN 

Listing 8 simply fills out the program by accounting for 
one all-but-forgotten box in the upper menu, the one marked 
"TEXT." If you have 32K, you will have enough room left in 
memory to add a subroutine at 1200 to draw letters and 
numbers on the screen. Try using M.H. Endres' "Graphic 
Screen Character Set" from the Rainbow, May 1982, or Ron 
VanDyke's "Hi-Res Character Generator" from TRS-80 
Microcomputer News, April, 1982. 

On my 32K machine, I call the final program (with 
TEXTURE, PRINTER, and TEXT) "Superpad." This little com- 
bination of CoCo, X-Pad and the right programming makes a 
package which rivals almost any graphics system available 
for any micro out there. 

One final note: If you have Tandy's MICROPAINTER 
cartridge, the pictures on the Micropainter data tape and any 
pictures saved on tape from Micropainter are loadable and 
modifiable with this program, and VICE VERSA! My only 
criticism of Micropainter is that free hand drawing is ex- 
tremely tedious (pixel by pixel). Try doing a line drawing with 
the X-Pad, saving it to tape, power down, insert Micropainter, 
load your saved picture, and PLAY AWAY! 

Listing 8. 



200 ON MENU GOSUB 1120, 1200, 1300, 1450, 15( 

1700, 1800, 80, 80 
430 ON MENU GOSUB 1100, 1200, 1300, 1400, 156 

1700, 1800, 1900, 2000 
1190 '*******DRAWING ALPHANUMERICS******* 
1200 RETURN 
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Radio Shack Computer Center 
Addresses and Telephone Numbers 



I 2428 Gibch Sprigs Hwy |?05) 945 079?. 9233 
Partway tisr i2U&i 836-S512 
HUNT5V1LLE 1400 N Memo-ii Ptwy |20Si 536 1581 
MOBILE 405 SKA* Blvd . (205)471-617 
M0KTSOMHY /?4 Union Square it, (70S) 271 1500 

MOM 
PHOENIX 10213 Metro «w» E 1602) 9611*2-1 i30< N TTti 

Aw (602) 277 3031 
SCOTTSOAU 2525 H Scc*tls<t4Nr Rd . (*») 980-2241 
TEMPE S3 F Broadway iSO?) 8947065 
TlJCSOtt 5622 ' Broadway (601) 746O101 Ci 

7130 N C*-r*rt Avt (6021 181 8003 



UTT1J ROCK Town & Country SVC Un/verMh/ A Ashev 
1501) 566-5694 

uuformia 

ANAHEIM 509 Kiw-i. ['14) 7769540 
BAKERSftElO 2018 Dxslet Ave 1605) 3736074 
BERKELEY 1927 Grove 51 (415) 848-9170 
BEVERLY HIUJ 8500 Wesive BM (713] 6594870 
BREA imoenal Stioppmc, Cento 39t Sou* Sam Coleat 

(714)671 1681 
CAHOGA PARK 8371 'opa-vga Canyon (711) 347-9600 
CARMICHAEL 6305 FarD-Ai BlyU (916) 4846815 
CH1C0 1834 Mangrove An rH6l 894 0101 

c hula vista \*:i va <>* '6if»4203tro 

CITRUS HEIGHTS 7405 CftM Bart L n it San Juan 



DOWNEY 803- Florence Ave . (213) 927 7882 
EITTMOE- Torofld -t San Orrap > rerun (7141 859-441 1 
ESCOHOIDO 347 W Mssoti Ave (619) 741-6032 
FREMONT r temoni Hub. 391 '4 Fremont (4t5l 790-1112 
FRESNO P . ■, S.C ?T?I N BlactjJooi Ave 

GARDEN GROVE T92' • nr St 7K, '■- IS' 

GlENDALE 238 1 U/arw BM )?13) 246-33*0 

HAYWARO 247*4 Hesperian 6vvd (415| 887 6420 

HOLLYWOOD 692? Itaeywood BM . (213) 466-868* 

IRVINE Redl* K Man Si (7 14! 660-0299 

LAKEWQOO bS3t> I akewood Bfvtf (213) 920-967 ' 

LA MESA 5346 J**son ft (6*9) 460-3610 

LONG BEACM 7119 Bffiflowe-Brv-J (713)597 3377 

LOS ANGELES 740 S Or* Si (213) 6792455 5240 Cerlury 

Bawl (Airporl aiea) ^213) 641 4586 
MODESTO 72' McHenry Am . (7091 52-1011 
MONTCLAtR 5717 Arrow Hwy , (714) 675 1541 
MONTEREY 164 Wttftfiakm Si (40Bi 375 8430 
MOUNTAIN VIEW 1913 EtCamno Real W uiii 961054? 
OAKLAND 1 733 Broadway. 1415) 763-3 1 83 
PASADENA S75S Law Art 1213)449 5424 
PLEASANT HILL 506 G Con-- Costa fltvd i41Si 676 9866 
RIVERSIDE 3844 Ll Stern Ave (714) 889 0340 
SACRAMENTO 4749 J Si (916) 454-3287 
SAN BERNARDINO 764 InbrvJ Center D- i7i4| 884 6871 
SAN DtEGO 3062 Oaremon! Or (5191 776-6050 3902 El 

Capr Blvd (619) 7800777 
SAM FRANCISCO Or* Market Place (4151 11 (-9610 2920 

GearvBW l415)?7-87'6 
SAN JOSE 1228 S 8*scom Ave ;408i 797-2603 
SAN MATEO 3180 Onoie, O |4'5) 5738607 
SANTA ANA 7320 S Ferview Si lit Wirner) (7141 966-2787 
SANTA BARBARA IMi Slate Si A 1 8»i 967-4536 
SANTA FE SPRINGS 14138 Fast F re-dorr BM 

(713(921 0707 
SANTA MONICA II' W-ishre Bwl |J*3; AM 180? 
SANTA ROSA 823 I* Si '707i 542 0402 
SHERMAN OAKS '4936 Ventura BM 713! 788-7639 
STOCKTON Coeege So Srt. 963 Wed March Lire. 

POST) 96736 n 
TARZANA -8545 vrmtwi Blvd 12131 343-1808 
TORRANCE 3840 Sepufveda n rlaw*arr» (?13l 3730306 
VENTURA 4005 E Man Si i805) 654-019$ 
WIST COVTNA »16 F rrtrtrrun St 171 J) 915 5791 

COLORADO 
BOULDER Aiapahoe Ptoa. 3550 Arapaftoe (303) 443 714? 
COLORADO SPRINGS 434* H Ac -demy 303) 593 ''500 
DENVER 3000 F Owncy. (303) 770-1362 Green Bnar Plan 

7075 Pecos p03) 428-6787 
LAX EWOOO 7099 W adswor* BM !303) 232 6777 

CONNECTICUT 
EAST HAVEN 11 "'D-lage Rd (7031 467 8864 
FAIRFIELD 1196 Kr-pt+wy 8 At ' (703) 255-6099 
HARTFORD The rhctntdson 8ktg 942 «**' Si 

(703) 549-5/17 
MANCHESTER 728 Spencer St (703) 6494?'.0 
NORWALK at 7-345 Maa- Ave 17031 846- 341 a 
ORANGE ■,j«co S": 536 Boston Ptsl Rn (703) 795- '291 
WATERSUfTf 105 Bare St (7031 5738800 
WATERFORO 172 Boston Port m (?03( 443-0716 
WEST HARTEORO 39 S Mar, 51 (2C3) 573-4283 

MLAWARE 

DOVER T :)oeh# Shop Or ft «'3 |307; 734-5723 
WILMINGTON 3647 K.rtwood Hwy (302i 9990193 

DISTRICT OF COlUtlllA 
WASHINGTON 1800 M St W (TOBi 87? 3933 15tn 8 i_ St 
N W 17021 7967460 

FLORIDA 
ALTAMONTE SPRINGS 756 B Fid Atumonte Or 

,305) 3J9 1J13 
BOCA RATON KMi V Federal Hwy (305) 391 3308 
CLEARWATER .'l&O-D US '9 Nor*. (813) 797 3773 
DAnONA BEACH Mutt Put (9041 755-5909 
FT UUOEROALE 43CB k FeOeta) Hwy (306) 772-6797 
FORT MYERS i -"'- :■■ H13I 939 3454 
FORT PIERCE Ce tr- Weil Shopom-j Cento US Hwy 1 

306i «66 7700 
GAINESVILLE .-)': Ardw F10 , i904) 375-7063 
HOlLKWOOO 479 S Slale fld. «7 3061 966 4382 
JACKSONVILLE 825? Aii.no.ior, [ipr» y (904) 775-2594 

R o-wevNi MNI, Aooetrrat BM (904 1 38B66" 
LAUDERDALE LAKES 431 7-25 N Sim? Ad 7. 1305) 485-224]) 
MIAMI iW59 S Done Hwy ,305) 667 2316 1601 Bist-y--* 

BM 1 305- 374-6433 15 SE 2-w tot i305! 374-7310 
K ' ■ '. 1305) 238 25 '8 

H MIAMI BEACH The Promeu* 1777 H E "bJid SI 

■1.1 •■'. -.h ; - 
0R(ANDO'?3§F Cntaniil ft . (305) 894 05/0 
PENSACOLA Umam Slwtioinj Cerrler. 6975 N 9th Ave , 

1904)478 7109 
ST KTEIWfHilW W5i 66«i St H (8131 361 2366 
SARASOTA 5751 S Timam Tr (Hw>4ij r8i3l 973 4771 
TALLAHASSEE ."S79S AOams 1904) 272 4440 
TAMPA 1555 W KcnnMy. 9" 3) 879 7470 1875 f ftwkr 

Art (813)9711130 
W. PALM BEACH ??7i A Pjlm Bead- L*-& BKfl 

(3051683-3100 



AUGUSTA 3-135 WTMstum Ru . (404) 73B-5996 

ATLANTA 21 » Heririon MM. (404) 93*9688 49 W Pacts 

ferry. (404) 731 9604; Alen MM S7C. 2937 Cot* Ptrtwi. 

NW 14041 955 5235. 1 IS Ptlchtm Si . (4W» 223 5»04 
COLLEGE PARK 5309 Ok) HMonai Hwy (404) 761 3055 
COLUMMS CoAirrtui Square Mai. 3060 Macon Rd 

(404)588-7700 



DORAVIUI 5697 Bvitor d Hw» . (404) 458.2691 

SAVANNAH CnathKT Pla.11 7805 Ateitnrn St , (91?) 355-6074 

IDAHO 
MfSE 69) S CaoW 6Wd (708) 344-5450 



I NOrti Lit* Si (312)844-2224 
CHICAGO 435S S An?*- A*., (317) 376-7817 CNA P1aa 
309 S Wao-sr (312) 972 0536. 72 West Adam-, 
(312) 236-7762 524 N Mchuan Art . (312) 822-0533 10* 
I wa 1 ;i -• 1' :- r- JlJ W 7nrT 
ELMW000 PARK 71? W G-and Art (31?) 452/500 
f AIRV1EW HEIGHTS A4 Market Place. (*3*8) 396 6410 
rWMEWOOOTOLENWOOO 329 Gtenwoocf Linuncj 

' 'i ! 
JQUET 7415 W jefleiof! Si 18*5) 744-7080 
LaGRANGEOneS LlGl*not Rd (JlJ) 4*2 3484 
LIIER7TV1LLE 1350 S Uiiwaukte Avt . ij'2) 367-8238 
LOMMJV 4 YwtKnnv Ctnter. (312) 529-5350 
tM.lt 8349 God Rd . [312) 4700670 
OAK LAWN 4815 W 95B1 St 1312) 475-9130 
PEORIA 4-25 N ShcrO-n Ad (3091 685 7056 
ROCKFORD W* Town SVC 3600 N Main St 1815) 212-1001 
SCHAUMBURG 651 Mae Or , (312) 884 8600 
SPRINGFIELD Sherwood Ptaa. 2478 Wabash. (217) 787-3066 



EVAMSMUI 431 ftamorvi Ave . (612) 476-1/15 
FT. WAYNE 747 Norlhereil SVC (219) 482 9547 
GRIFFITH 208 W ROae Rd i?i9) 836 3000 
H08ART Sive More Plaza Rjes <6 S 51.(219)942 054' 
WfTUNAMUS 674? E 82w! St 045*10*. PI/ 

(317) B494369S S«tn)way Ptaa. 1179 B CtawloidsviAt. 
: 4 777 1 10013 F W?ar«ilorSt 1 31 7)898489 

Two W Wabfolon St . (317) 73M011 
SOOTH BEND '827 Soulri Bend Ave . (219) 277 3789 
TENRE HAUTE 3460 U S Hwy 4 1 S (812) 234 32'2 

IOWA 
CEDAR RAPIDS VI Firm Ave SE (Oowniown) 

|319) 362 H99 
DAVENPORT 6'6 I Kimoeriy Rd (319) 386-3457 
DES MOINES 7560 ^crmi-i Rd , Sfierwood For«l SVW. 

1515)7700193 



OVTRLANO PARK 9619 \\ 95th (913)642-1301 
TOPEKA /.tile L-kes Pij/a Wat Towei 37i5 Plaa ft . 

(9' 3) 76743470 
WKHtTA 2732 Blvd Plaza SC (31 61 681-171? 

KENTUCKY 
FLORENCE 7727 Mall Rd |60B| 371 28 r. 
LEXINGTON 7909 RjchmorvJ Rd (6061 269-7321 
LOUISVILLE 7900 Tayio-iv #e Ad (507) 159 9901 ^ouartK 
Ganena. (507)5891013 

LOUISIANA 
ALEXANDRIA 1213 Texas Awe (318) 4730429 
BATON ROUGE 7007 'lo-Ha BM (504) 920-5200 
HOUMA ;-"v« A 'in Ave (Hwy 24) (504)873-7713 
LAFAYETTE LAxtiiaty Square at Cargrrsi HM . 

■ 
METAIRIE 3750 Vtneran- Hwy (5041 454 368' 
NEW ORLEANS (77 St Ch*rtM Ave . (504) 5236408 
SHREVEPORT 1545 l« Art >318l 221-5125 



Mam Square (707) 945-6491 

MARYLAND 
BALTIMORE 794? Sell* Rd Putty rtl Plaza (301) 882-9583 

115 N Chadis Si a( Leonown (301; 539 725' 
BETHESOA 7900 WIscormi Am (30i) 656-0892 
CATONSWUi One We Weil SVC 6600 8 Ban Nail Pike 

1W1 7*5832/7 
FREDERICK ilr.-.peil World. R- 40W. |XI| 6858440 
NEW CARROLLTON UNHAM "49 Annaooia Arj 

-:r !-,-. -!l 
PASADENA 8170 H*h« 
ROCKVILLE C ■ y . , 

301 1 984 0474 
SALISBUHY Snoppe's World SVC HI 50 :30li 546 9223 
TEMPLE WILS 4570 Sl Barnabas Rd (30' I 8990740 
TOWSON LUTMERVIUI YorKiown S7C York Rd n fMgley Rd . 

..301 1 56' 7001 

MASSACHUSETTS 
I 730 Coi-moowe jIT Ave (617) 739-1704 111 
'St. (617)542 0361 
IMaTfTfK South Shore Plaza 750 Giv-le St 

16171848.9290 
BROCKTON G75 MnM. 1617) 583 2270 
BUHLINGTEMI DoisiDaas fat Rl 3 S (617) 229-2B50 
CAMBRIOGE x-rvard Square 28 Boylilor Sl |6I7| 354 7594 
CHfSTNUI HIL1 111 B-JyWof ' B17)M 031 
NATICK ' *00 Watcsto Ad (617) 875*72' 
SAUGUS 343 Broadway :6'/i 733-4985 
SPRINGFIELD 1965 Man St KorThnate Pt- (4131 73? 4745 
WORCESTER Linear. Pltza. (617) 852-8844 



ANN AR80R 75*5 Jack-on Rd (313) 761-6766 
BIRMINGHAM 3620 W Maple Ad (313)647-215' 
OEArNWM Wesftom Snop Ctt 73161 U-ch^an Ave . 

■ j'2- 2*4 6161 
Of THOIT OWNTN 1559 Woodward Art (3i3) 961-6865 
FLINT (13798 Mile-' Ad YorKsh«e Plaza. (313) 732 2530 
GRAND RAPIDS V 47 78th SI SE (6(6) 957- 2040 
KALAMAZOO 25 Kalamazoo Cento 1616) 343 0780 
LAttSMG 7519 S Cedar SI (517) 372-H20 
PLAANflElJ) tvoih Kan Man [616) 364 7558 
PONTIAC Norm Ot* Pna-Ponlac Mai, ?436 Fli*aoem take 

Ad |313| 682-6800 
LIVONIA 33470 W 7 Mfc Rd , (313) 476-6800 
ROSEVILU 3'873 GraH-4 Ave i3'3) 7968210 
SOLJIHFIELD 1/651 Wnt 17 Mae Rd (313) 569 1027 
TROY j-U.-t) Pla/a. 322 Jceii R Ad . (313) 585-3900 
WARREN 79038 Van Oyiie Ave , 1313) 573-3870 



BLOOMINGTON 10588 France Ave S (612)884 1641 
GOLDEN WULEY GorJen Valey SVC 8016 Obon Memonal 

Hwy 16)7)542 8471 
ST PAUL (m A Waoasha Hji?l 791 7230 



MISSISSIPPI 
JACKSON 979 Els Ave (601) 35? 5001 



OES PERES 1 '9tt MrcJatir Rd , (314)9655911 
FLORISSANT 1 - u BMM Oaks SVC, pr 4) 921 7772 
INOfPENOENCI 1375 5 Wolark) Rd (BiEi ?54 3701 
KANSAS tmr 4075 N Oak Trafllcway I6'(j> 455 3381 
ST. ANN 1IM77 Sl Cranes Rock Rd . I3M) 478 1400 
SPRINGF1EU) 7684 S GKostone (41 7) 8B3-4320 



04WHA 3006 Dodge SI |4021 346-4003. 1318 7?I*J Sl at 
Paolc :40?1 3S7 1086 

NEVADA 
LAS VEGAS Comp-ercil CiMei. 953 E Saha-i <31 B. 

(7071 731 3956 
RENO 3328 K-etM Lane |707) 8266327 

NEW HAMPSHIRE 
MANCHESTER Hamoshn Plaza 1000 Ern Sl (600) 625-40*0 
NASHUA 479 An-ier-a SI . Rl 101 A. (603) 881 «8I 



Radio /hack 

TRS-80 Microcomputer News 

P.O. Box 291 

Fort Worth. Texas 7611 3-2910 



FIRST CLASS 

U.S. POSTAGE 

PAID 

Radio Shack 
A Div. of Tandy Corp 



ADDRESS CHANGE 
r Remove from list 

Please detach address label and mail to address shown above 



l_ Change as shown 



NEW JERSEY 
BRIDCEWATt* 1472 U S H-aNay 7? EM. (701) 469 3232 
F BRUNSWICK MS A Rl '8. 1201) 738-71 42 
E. HANOVER Rl '0 Hanowr Man (701] 884 1700 
LAWRENCEV1LLE Rt 1 i Fein Aw (6091 77143113 
NEWARK 596 Brojt! (201) 622 1339 
NOflTHf IELD 3?? 74 T 410- Rd , 1609) 645-7676 
-"1175 Rl 17 S. (201) 262-I9M 

TUJR1 *2? CerrlW tsk (201)467-9827 
I 35 i *>e PWa. (609) 346-0600 
NEW MEXICO 
ALBUQUERQUE 7108 San Mam N£ -505i ?6S 3587 

NEW YORK 
ALBANY bfo-ioers Pt,. Watt Rn (518) 45S-5527 
BAYSHORE 1751 Sunnsc Hwy., |5I6) 666 1800 
BETHPACE 42? N Wantagh Ave (516) 822-6403 
BROOKLYN S31 B6ti Sl (?l?l ?38 3576 
BUFFALO B39 lAaaara Fats Sard (716) 837-7590 
FRESH MEADOWS 'BM? Horace Harding Enp . 



GARDEN CITY *(l ; 
JOHNSON CITt ,.- 
^07 ""TSSSI? 
KINGSTON r ij- SI- 
MELVILLE " : V, 
NFW8UHCH , 
NEW ROCHELLE i: 
NEW YORK i-i ; -1 


anMn Aw , (516) 294 3350 
Stat-fang Ceile- Harry L Drive, 


1 Rl 9W .9*4) 336-6262 

- -' - :i, - 
la-a Ft « I7K. (914| 561 2960 

Nonti Ave 1914)636-0700 

A«e (71?) 889-1345. t39i 42JWSI 



(?'.2l 953 6053. 19 W TJra SI (71?) 69 1 1861, 347 
Mi-koi Ave 17121 867-8650 270 Pant Ave Sou* 
(212) 533 0470, 128? Broadway. (21?) 279-9760 9 
Broadway (212)482-8200 
NIAGARA FAUJ P>- « Plva. 8351 Magari fjr.s Slvd 

1716) 783 7041 
REOO PARK 97-77 Queeni, Blvd . (212) 897 5200 
ROCHESTER 3000 WWtton Rd <7'6) 744-6400 
SCARSDALE J--.„ ..- : -'. • ■ -!,i--* :' 
SPRING VALLEY WHne Hotsr Cenler. 80 W Rt 59. 

STATEN ISLAND 7409 R-cftmonit Am (21?) 698-3100 
SYRACUSE ;544 Erv 6W (315) 448-3017. Hotel Syiacute. 

510 S Warren St (315)4716863 
UTICA F%v«r*4le Mai (3151 735-1933 
KALLEY STREAM r.n i, Ar ■■:, Shop Or . (5'6) 877 6460 

NORTH CAROLINA 
CHARLOTTE 3732 Mepovience BWd . (704) 535-6370; Tyvoia 

Mat. 5401 Sou» She <704) 527 3373 
DURHAM -,-, -- n i, v, i 1919)493-4025 
f AYETTLV1LLE : Jin Snopong Cartel 815 Eim St 

GREENS80RO - '8 H^h Poeil Rd (9i9) 294-5529 
RALEIGH '-rwnndge S<) Hw> 70 W (919) 781 9380 
WiNSTON-SAiFM- .-O Peter- Creek Pk», H J n li 

OHIO 
AKRON FitdH-n Plan ?r/i W MarXeT St (216) B36-9303 
BEDFORD HEIGHTS 5217 NorMaU Rd . (216) 662 2477 
CANTtM 5248 OrtBler Rn SW |?i6l 494-7730; Mt*rt Han, 

CENTERVILLE ?0?6 M.*r-vsnurg Cente-rtle Rd (5131 435-5167 
CINCINNATI 9/75 SAor'jore'< 5131 7930688 16 18 

" I.: ' I --■.. ■ "I il 

CLEVELAND 419 EuUd (Dwnh-nl. I?16) 575O600 27561 

rucad Avt |?16l 2B96823 
COLUMBUS 382 S Hamrnon G/ea( Eastern S7C. 

(614. 864 7806 The Patio Shop Or , 4661 Karl M . 

(614) 1354666 400 N rtjnh SI . (614) 464-7781 
OAYTTjn Nortivrc-lt Pla/a. 3279 West SatTemhiltr. 

Ib13i 777-6500 
ELVRIA ?86 Midway 8M . (216) 324 7741 
FAIRFIELD 7255 Owe Hwy |V- U Nor* o* 1 ?75l. 

(513) 874 5994 
NORTH OLMSTED Great Northern SfC. (216) 734-2255 
PARMA 755 1 W Rdgewood Oi . 1216) 84? 4030 
T0U0O 5844 W Cerrtrj- Ave (419, S31S797 
YOUNGSTOWN Un M Souare Plac- 2543 BeVnonl Ave . 

(?16i7U454i 

(KLAHONU 
OKUWOMA CITY 4732 SE 29* SI (405) 670-4561 Spri-gdalr 

SVC 4469 NVv 50* 1405) 9434712. '101 SW 56*. Sl . 

(405) 634 7405 
TULSA 7718 6 7270 C 41sl St . 1918) 663-2190 



' '(jtNl )i. J 

PORTLAND '■•• 



(503) 687-0082 
tur BW (5031 246-1 157; 9131 SE 
nmei iwii in an M an) Wa-Jwigton sis 

■ ■..-,. 

SALEM Salem Plan 403 Center 15331 580-7095 

PENNSYLVANIA 
ALL'NTOWN Crest PUra S/C Cedar Oe<- Blvd US 2? 

(215) MS ■ 
BALA CYNWYD 5.' ■ Oty Line Ave (215)668-9950 
EASTON 2LV Si S' .. ■ i; i: 

ElKINS PARK ; ■ - rl i ••■ .- 

■ ' ■' 

ERIE "*'5 Peach St (814)868 5541 
HARRISBURG .1 ... I • 

am 5 '-4 6753 
LANCASTER Parti C«y Pll/a. US 30. (7171 393-5817 
MONROEVMil 3328 Wm Penn Hwy , (4i?| 873 3-100 
MONTrattERYVILU Airport Sa Rl 309 SIS) 362-1200 
PWUOELPWA 754? Ca-lor Ave (215) 342 7217. 100? 

Chestnut St (7151 923-3080 1801 Market St 10 Perm 

Center <215| 568 0901 
YORK VwK Coumy Shopong tonei (717) 757 2786 



PinMURGH 5775 Baptist Rd His PKua. (41?) 831 9694 

303 Srr-trhhrld SI . (417) 391 -3150 4643 Baum Blvd . 
JIIJlMI-ajJOJI, 4768 Md(n«*i Rd , |4l?l 364 4342 
SC1WNTON 206 Meaner* Ave (717) 348-1801 
WYWISSIIW Bedishire Mai We-.t 1 101 Woodano Rd.. 
I?15) 37? 8610 

PUERTO RICO 
HATO RET 243 FranMh Roosevelt An (809) 759-6748 



E PROVIDENCE iSO Waterman Arc . (4011 438 2860 
PROVIDENCf 177 LInidn St.. (4011 831 0320 

SOU'H CAROdNA 
COLUMBIA Old Sears EWg . 1001 Harden $■ (0031 799-2065 
GREENVILLE 1. Hak SX (803) 79? 1835 
N CHARLESTON 5900 Pavers Ave (IJ03) 747-5580 

SOUTH DAKOTA 
SIOUX FALLS ' 700 S Mrj-esota at 25*. (605) 331-3801 



CHATTANOOGA 636 torthoatt Mall. (615) B70-I366 
JOHNSON CITY Peerless Ontr ■ (815) ?82 6829 
KNOAVILLE Cedar Skill SA: 9123 Erenutive Pan Or . 

(6151 690-0520 
MFMPHIS 4665 AmencAn Way '901) 7954963. 1997 Uraon 

**•., (901) 278.7935 
NASHVILLE ?H5 Frartttn P*t! (EiS) 298 5484 Rlveroate 

Piua. (615) 858-3414 

TEXAS 
AMARIUO Wtllngton So S/C, 1 619 S K«ntudry. 

AJliJMBTOII 7500 f. Randoi Mil. Suite 113 (617) 274 3127 
AUSTIN 8764 E. Research 8hrd . (512) 459-4238: Sorjlhwood 

Mali 1501 Ben VVhtle BM . (512) 4474)371 
SROWHSVTUl 1639 Ptif* Rd (Hwy 77) (51?) 544-6800 
BEAUMONT 5330 Easier r r*y (409) 898-7000 
COLLEGE STATION 7414 Teas Ave , Sou*. (409) 7B4-8171 
CORPUS CHRIST! '7115 Staple St . (51?) 8874901 
DALLAS 153-10 Dallas Pv.*y . Suit* 1 100 (214) 934^)275 2830 

W NorttM-est Hwy . (214) 3504144. 1517 Ma* Sl . 

(714) 760-8601 TUB Royal Ln . (714) 484-8047 
EL PASO 95'5 Gateway Wtst, (915) 594-871 1 Kara Pta 

S hoppai g O'ler. 3100 N Mesa. 1915) 544-8158 
FT. WORTH 231 One Tandy Gem* (817) 335-7 19B 7801 Ada 

Mara. (81 1) 731-0251 
HAALIHGEN 15)4 S Hwy 77 Sunshine Str>p. (517) 4258890 
HUMBLE '9300 B* Hwy 59 (at FM 1960) (713) 446-6314 
HOUSTON 7HC-FM I960, 1713)444-7006. '0543 Gu» Fwy , 

17! J) 9439310 5900 Nor* Fwy . (713) 699 1932. 6813 SW 

Fwy . (7*3) 777 7907; 809 EMij S„ (713) 651-3007 

rtoftand Sauare CanMf. 10820 East Frtwway, (7)3) 

453-0600 Champon Foresl Plaa. Chamwn Forest Or and 

f U 1860 West I7T3) 580-1401; 10)8 Cessner. 

(713)964 9600 327B Sou* Loop West (Sn Main at 610) 

(713)661-5750 
WMT Northeast Mall, ill?) 284. 1518 
LAREDO 102 List Cation Rd . (512) 7274768 
LUBBOCK 36J5 34th St |S06| 733 1467 
ODESSA 1613 "A" East 8th Street. (915) 3344355 
RICHARDSON Fleetwood Sq S/C 202 W Car-.poeA (to . 

(714) 669-'494 
SAN ANTONIO 60'8 West Ave . (512) 3444782. 4249 

Ccnteroati; |51?) 657-3951, PaverOera Pa-vng Garage 711 

E MarVet St al Piesa. (512) 225-0345 
UTAH 
fJGOEN K Mart Slwpping Ctnttr. 3672 Wat Art . 

ISO ll 3*u-)686 
(MEM Grand Central Plaza 384 East 8 1300 Soutf 

1801)776-8651 
MURRAY 8051 S Sun Ave , (SOI) 2684878 
SALT LAKE OTY 30' Sou* State St (801 1 372 5526 



ALEXANDRIA 3475 Kjng Sl al Quaker L" (703) 820-7600 
ARLINGTON Crystal CAy 2301 So Jetterson Om Hwy 

. 'i ' 
FAIRFAX Weatf* Ce-ner 1 1027 Lee Hwy , (703) 273-6500 
LYNCHBURG H i ■ Plaa Wart's Rd . (804) 237 1664 
NEWPORT NEWS •*?*nartet Sou* Shop Cts (B04) ?454?Q3 
NORFOLK S731 Poplar Hat Or . (804) 461-0796. Wards Corner 

'?? F 1 fir Crra. Rd,, (804) 588-7548 
RICHMOND W8ow Lawn Srt. 1617 Wlkw Lawn Dr.. 

1,804) 287 3453 7728 WdKAhlan TurnpiW (804) 77? 8803 
ROANOKE I rani*n BUg . 3561 Fraikln AJ SW., 

(703)3424335 
ROSSCYN 1911 h Fl Myer O At «. 28. (703) 743 5955 

WASHINGTON 
8ELLEVUE Ciossro-ds Mi«, Nor* East 8* 8 156 St 

1706) 644 1804 
BELI INGHAM '111 Corrwal Ave , State B » C (705) 6 76-08 -1 
FEDERAL WA1 I""", P l n*-y Soulh. 1206) 8384830 
OLYMP1A 106 K Wtlion, (206) 75441 1 1 
SEATTLE 18405 Aurora Ave N (206) 5424164. 1521 3rt 

Ave . i206l 4471959. 5030 flooseven Way NE. 

(206) 52? 1019 
SPOKANE .70? N O-vwon (509) 484 7000 E 12412 Sonoue 

- M 8JS H H 
TACOMA 7030 S Sprague (2061 4737333 
TUKW1LA 15425 S3rt Ave S (206) 248-17*0 
YAKIMA 1' 1 1 N r,rst SI . (509) 248-9687 

WEST VIRGINIA 
HUNTINGTOJI ?7C": 5lh Ave . |304) 5233527 

WISCONSIN 
APPLETON 2310 Wts CoMoe Ave 1414)7316424 
MADISON 57 West Towne Mall 1606) 833-6130 
MILWAUKEE 6450 N 76* Sl (4141 353-6790 
WEST ALUS 2717 Sou* 106* Sl (414) 3774240 



